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ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɛɚɡɢɫɚ ɞɨɩɭɫɬɢɦɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ 
ɡɚɞɚɧɧɨɣ ɬɚɛɥɢчɧɨɣ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ. 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ n-ɯɚɪɚɤɬɟɪɢɫɬɢчɟɫɤɚɹ ɦɨɞɟɥɶ (ɮɪɟɣɦ 
ɷɬɨɣ ɦɨɞɟɥɢ), ɩɨɤɚɡɚɧɚ ɮɨɪɦɭɥɶɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨɫɬɪɨɟɧ ɜ ɹɜɧɨɦ ɜɢɞɟ 
ɤɨɧɟчɧɵɣ ɛɚɡɢɫ ɞɥɹ ɞɨɩɭɫɬɢɦɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. 
Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: ɅɈȽɂɄȺ, ɎɊȿɃɆ, ɉɈȾɎɊȿɃɆ, ɆɈȾȿɅɖ, Ɋ-
ɆɈɊɎɂɁɆ, ɏȺɊȺɄɌȿɊɂɋɌɂɑȿɋɄȺə ɆɈȾȿɅɖ, ɎɈɊɆɍɅɖɇɈɋɌɖ, 





Purpose of work if the construction of a basis of admissible rules for the 
derivation of a given table modal logic. 
In the course of the work, the n-characteristic model (the frame of this 
model) was constructed, the formality of the elements is shown and an explicit 
basis is constructed for the admissible inference rules. 
Keywords: LOGIC, FRAME, SUBFRAME, MODEL, R-MORPHISM, 
CHARACTERISTIC MODEL, FORMULATION, RULE OF CONCLUSION, 
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ɋɥɨɜɨ «ɥɨɝɢɤɚ» ɢ ɫɥɨɜɚ ɜɢɞɚ «…ɥɨɝɢɹ» ɩɪɨɢɫɯɨɞɹɬ, ɫɨɝɥɚɫɧɨ ɨɛɳɟ-
ɩɪɢɧɹɬɨɣ ɬɨɱɤɟ ɡɪɟɧɢɹ, ɨɬ ɝɪɟɱɟɫɤɨɝɨ ɫɥɨɜɚ «logos»: ɫɥɨɜɨ, ɩɨɧɹɬɢɟ, ɭɱɟɧɢɟ. 
ȼ ɫɚɦɨɦ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ ɡɧɚɱɟɧɢɹ ɫɨɜɪɟ-
ɦɟɧɧɨɝɨ ɭɩɨɬɪɟɛɥɟɧɢɹ ɷɬɨɝɨ ɫɥɨɜɚ: 
1. ɧɚɭɤɚ ɨ ɡɚɤɨɧɚɯ ɢ ɮɨɪɦɚɯ ɦɵɲɥɟɧɢɹ; 
2. ɯɨɞ ɪɚɫɫɭɠɞɟɧɢɣ, ɭɦɨɡɚɤɥɸɱɟɧɢɣ; 
3. ɪɚɡɭɦɧɨɫɬɶ, ɜɧɭɬɪɟɧɧɹɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɡ ɥɨɝɢɤɢ, ɤɚɤ ɧɚɭɤɢ, ɜɵɞɟɥɹɸɬ ɮɨɪɦɚɥɶɧɭɸ ɥɨɝɢɤɭ – 
ɧɚɭɤɭ, ɢɡɭɱɚɸɳɭɸ ɮɨɪɦɵ ɦɵɫɥɟɣ ɢ ɮɨɪɦɵ ɫɨɱɟɬɚɧɢɣ ɢɯ, ɨɬɜɥɟɤɚɹɫɶ ɨɬ ɤɨɧ-
ɤɪɟɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɫɭɠɞɟɧɢɣ, ɭɦɨɡɚɤɥɸɱɟɧɢɣ, ɩɨɧɹɬɢɣ, ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 
ɥɨɝɢɤɭ – ɪɚɡɞɟɥ ɥɨɝɢɤɢ, ɪɚɡɜɢɜɚɟɦɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɮɨɪ-
ɦɚɥɶɧɨɣ ɥɨɝɢɤɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɫɭɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɨɥɶɤɨ ɟɝɨ ɮɨɪɦɨɣ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜɯɨɞɹɳɢɯ ɜ ɧɟɝɨ 
ɭɬɜɟɪɠɞɟɧɢɣ. ɉɪɚɜɢɥɶɧɨɟ ɫɭɠɞɟɧɢɟ ɨɬ ɢɫɬɢɧɧɵɯ ɩɨɫɵɥɨɤ ɜɫɟɝɞɚ ɜɟɞɺɬ ɤ ɢɫ-
ɬɢɧɧɨɦɭ ɡɚɤɥɸɱɟɧɢɸ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɥɨɝɢɤɚ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ 
ɮɨɪɦɚɥɶɧɨɣ ɥɨɝɢɤɢ ɢ ɜɨɡɧɢɤɥɚ ɧɚ ɨɩɪɟɞɟɥɺɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɮɨɪɦɚɥɶɧɨɣ 
ɥɨɝɢɤɢ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɥɨɝɢɤɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɜɨɩɪɨɫɚɯ ɨɛɨɫɧɨɜɚɧɢɹ 
ɦɚɬɟɦɚɬɢɤɢ; ɧɚɯɨɞɢɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɜ ɜɨɩɪɨɫɚɯ ɤɨɧɫɬɪɭɢɪɨ-
ɜɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɫɜɨɣɫɬɜ ɢ ɩɨɫɬɪɨɟɧɢɹ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɡɚɞɚɱɚɯ ɢɧɮɨɪɦɚɬɢɤɢ ɢ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 
Ʉ ɫɨɜɪɟɦɟɧɧɨɦɭ ɩɨɧɢɦɚɧɢɸ ɥɨɝɢɤɢ ɢ ɟɺ ɩɪɨɛɥɟɦɚɬɢɤɢ ɱɟɥɨɜɟɱɟɫɬɜɨ 
ɩɪɢɲɥɨ ɧɟ ɫɪɚɡɭ. ɇɚɱɚɥɨ ɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɬɨɪɢɤɢ ɨɛɵɱɧɨ ɨɬɧɨɫɹɬ 
ɤ ɫɟɪɟɞɢɧɟ I ɬɵɫɹɱɟɥɟɬɢɹ ɞɨ ɧɚɲɟɣ ɷɪɵ. ɇɟɤɨɬɨɪɵɟ ɚɜɬɨɪɵ ɜɵɞɟɥɹɸɬ ɞɜɚ 
ɷɬɚɩɵ ɪɚɡɜɢɬɢɹ ɥɨɝɢɤɢ: ɬɪɚɞɢɰɢɨɧɧɚɹ ɮɨɪɦɚɥɶɧɚɹ ɥɨɝɢɤɚ (ɫ V ɜ. Ⱦɨ ɧ.ɷ. ɞɨ 
ɫɟɪɟɞɢɧɵ XIX ɜ.) ɢ ɫɨɜɪɟɦɟɧɧɚɹ ɢɥɢ ɫɢɦɜɨɥɢɱɟɫɤɚɹ ɥɨɝɢɤɚ (ɫ ɫɟɪɟɞɢɧɵ XIX 
ɜ. ɧ.ɷ. ɞɨ ɧɚɲɢɯ ɞɧɟɣ). 
ɋɨɜɪɟɦɟɧɧɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɥɨɝɢɤɟ, ɟɺ ɚɥɝɟɛɪɚɢɡɚɰɢɹ, ɫɨɡ-
ɞɚɧɢɟ ɚɥɝɟɛɪɵ ɥɨɝɢɤɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɛɨɬ Ⱦɠ. Ȼɭɥɹ, ɍ. Ⱦɠɟɜɫɨɧɚ, ɑ. ɉɢɪɫɚ, 
Э. ɒɪɺɞɟɪɚ, ɉ.ɋ. ɉɨɪɟɰɤɨɝɨ. ɇɨ ɜ ɚɥɝɟɛɪɟ ɥɨɝɢɤɢ,ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɤɢ 
ɡɪɟɧɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɫɩɨɫɨɛɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɩɪɟɞɥɨ-
ɠɟɧɢɣ (ɜɵɫɤɚɡɵɜɚɧɢɣ) ɢɡ ɩɪɨɫɬɵɯ ɢ ɦɟɬɨɞɵ ɜɵɱɢɫɥɟɧɢɹ ɢɫɬɢɧɧɨɫɬɢ ɫɥɨɠ-
ɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢɫɬɢɧɧɨɫɬɢ ɩɪɨɫɬɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. 
ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɢɡɭɱɚɟɬɫɹ ɪɨɥɶ ɢ ɫɜɨɣɫɬɜɚ ɬɚɤɢɯ ɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɨɤ ɤɚɤ «ɢ», 
«ɢɥɢ», «ɟɫɥɢ…, ɬɨ …», «ɧɟ». ɋɬɪɨɹɬɫɹ ɚɥɝɟɛɪɵ ɜɵɫɤɚɡɵɜɚɧɢɣ ɢ ɫ ɞɪɭɝɢɦɢ 
ɥɨɝɢɱɟɫɤɢɦɢ ɫɜɹɡɤɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɨɫɬɚɬɨɱɧɨ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ. 
ȼ ɤɨɧɰɟ XIX – ɧɚɱɚɥɟ XX ɜɟɤɚ ɜɨɡɧɢɤɚɟɬ ɢɫɱɢɫɥɟɧɢɟ ɩɪɟɞɢɤɚɬɨɜ. ȼ ɢɫ-
ɱɢɫɥɟɧɢɢ ɩɪɟɞɢɤɚɬɨɜ ɫɬɪɨɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɫɬɨɝɨ ɩɪɟɞɥɨɠɟ-
ɧɢɹ, ɪɚɫɤɪɵɜɚɟɬɫɹ ɟɝɨ ɫɬɪɭɤɬɭɪɚ. ɂ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɛɨɥɟɟ 
ɜɧɢɦɚɬɟɥɶɧɨɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɩɪɨɫɬɵɯ ɩɪɟɞɥɨɠɟɧɢɣ, ɜ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɟ ɢɡɭɱɟɧɢɟ ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ – ɤɜɚɧɬɨɪɵ, ɬ.ɟ. ɬɚɤɢɟ ɥɨ-
ɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ (ɨɩɟɪɚɬɨɪɵ), ɤɚɤ «ɜɫɟ», «ɧɟɤɨɬɨɪɵɟ», «ɤɚɠɞɵɣ», «ɫɭɳɟɫɬɜɭ-
ɟɬ». ɋɨɡɞɚɺɬɫɹ ɮɨɪɦɚɥɶɧɵɣ ɹɡɵɤ, ɧɚ ɤɨɬɨɪɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɦɜɨɥɢɤɢ ɦɨɠɧɨ ɡɚɩɢɫɵɜɚɬɶ ɫɜɨɣɫɬɜɚ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ 
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ɨɩɟɪɚɰɢɣ ɢ ɨɬɧɨɲɟɧɢɣ. Ȼɥɚɝɨɞɚɪɹ ɫɨɡɞɚɧɢɸ ɢɫɱɢɫɥɟɧɢɹ ɩɪɟɞɢɤɚɬɨɜ ɧɚɱɢɧɚ-
ɸɬ ɪɚɡɜɢɜɚɬɶɫɹ ɬɟɨɪɢɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜ (Ⱦ. Ƚɢɥɶɛɟɪɬ, ɉ. Ȼɟɪɧɚɣɫ, Ʉ. Ƚɺɞɟɥɶ, ɀ. 
Эɪɛɪɚɧ) ɢ ɬɟɨɪɢɹ ɦɨɞɟɥɟɣ (Ʌ. Ʌɟɜɟɧɝɟɣɦ, Ɍ. ɋɤɭɥɟɦ, Ʉ. Ƚɺɞɟɥɶ, Ⱥ.ɂ. Ɇɚɥɶ-
ɰɟɜ, Ⱥ. Ɍɚɪɫɤɢɣ). 
ɂɬɨɝɨɦ ɷɬɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɚɥɨ ɫɨɡɞɚɧɢɟ ɜ ɧɚɱɚɥɟ XX ɜɟɤɚ ɤɥɚɫɫɢɱɟɫɤɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ. ȼ ɨɫɧɨɜɟ ɷɬɨɣ ɥɨɝɢɤɢ ɥɟɠɢɬ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɤɚ-
ɠɞɨɟ ɜɵɫɤɚɡɵɜɚɧɢɟ ɥɢɛɨ ɢɫɬɢɧɧɨ, ɥɢɛɨ ɥɨɠɧɨ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɥɨɝɢɤɢ ɹɜɥɹɸɬɫɹ ɩɪиɧɰиɩɵ ɧɟɩɪɨɬиɜɨɪɟɱиɜɨɫɬи: ɜɵɫɤɚɡɵ-
ɜɚɧɢɟ ɢ ɟɝɨ ɨɬɪɢɰɚɧɢɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɛɚ ɢɫɬɢɧɧɵ, ɢ ɩɪиɧɰиɩ иɫɤɥюɱёɧɧɨ-
ɝɨ ɬɪɟɬɶɟɝɨ: ɢɫɬɢɧɧɨ ɥɢɛɨ ɞɚɧɧɨɟ ɜɵɫɤɚɡɵɜɚɧɢɟ, ɥɢɛɨ ɟɝɨ ɨɬɪɢɰɚɧɢɟ. Ⱦɪɭ-
ɝɨɣ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɱɟɪɬɨɣ ɤɥɚɫɫɢɱɟɫɤɨɣ ɥɨɝɢɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɧɟɣ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ «ɢ», «ɢɥɢ», «ɟɫɥɢ…, ɬɨ…», «ɧɟ», ɥɢɛɨ 
ɫɜɨɞɹɳɢɟɫɹ ɤ ɧɢɦ, ɢ ɤɜɚɧɬɨɪɵ ɜɫɟɨɛɳɧɨɫɬɢ ɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ. 
Ɉɞɧɚɤɨ, ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɢ ɞɪɭɝɢɟ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ: 
«ɜɨɡɦɨɠɧɨ», «ɧɟɨɛɯɨɞɢɦɨ», «ɯɨɪɨɲɨ», «ɩɥɨɯɨ», «ɡɚɩɪɟɳɟɧɨ», «ɪɚɡɪɟɲɟɧɨ» 
ɢ ɬ.ɞ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɫɥɨɜ ɞɚɺɬɫɹ ɨɰɟɧɤɚ ɧɟɤɨɬɨɪɨɦɭ ɜɵɫɤɚɡɵɜɚɧɢɸ. ȼɵ-
ɫɤɚɡɵɜɚɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ ɬɚɤɢɟ ɨɰɟɧɤɢ, ɧɚɡɵɜɚɸɬɫɹ ɦɨɞɚɥɶɧɵɦɢ, ɧɟ ɫɨɞɟɪ-
ɠɚɳɢɟ – ɧɟɦɨɞɚɥɶɧɵɦɢ. 
ȼ ɧɚɱɚɥɟ XX ɜɟɤɚ ɜ ɫɜɹɡɢ ɫ ɨɛɧɚɪɭɠɟɧɢɟɦ ɩɚɪɚɞɨɤɫɨɜ ɤɥɚɫɫɢɱɟɫɤɨɣ 
ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɜɨɡɧɢɤ ɢɧɬɭɢɰɢɨɧɢɡɦ – ɤɨɧɰɟɩɰɢɹ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɩɪɟ-
ɨɞɨɥɟɧɢɟ ɤɪɢɡɢɫɚ ɜ ɨɫɧɨɜɚɧɢɹɯ ɥɨɝɢɤɢ ɢ ɦɚɬɟɦɚɬɢɤɢ. Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ 
ɢɧɬɭɢɰɢɨɧɢɡɦɚ – ɢɧɬɭɢɬɢɜɧɚɹ ɭɛɟɞɢɬɟɥɶɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɹ, ɤɚɤ ɢɫɯɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɬɟɨɪɢɢ, ɬɚɤ ɢ ɤɚɠɞɨɝɨ ɲɚɝɚ ɩɨɫɬɪɨɟɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ. ɉɪɢ ɷɬɨɦ 
ɩɨɧɹɬɢɟ «ɢɧɬɭɢɬɢɜɧɨɣ ɭɛɟɞɢɬɟɥɶɧɨɫɬɢ» ɧɟ ɭɬɨɱɧɹɟɬɫɹ. ɋɥɟɞɫɬɜɢɟɦ ɬɚɤɨɣ 
ɤɨɧɰɟɩɰɢɢ ɹɜɢɥɫɹ ɨɬɤɚɡ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɢ ɡɚɤɨ-
ɧɚ ɢɫɤɥɸɱɺɧɧɨɝɨ ɬɪɟɬɶɟɝɨ. Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɮɨɪɦɚɥɶɧɵɯ ɢɧɬɭɢɰɢɨɧɢɫɬɫɤɢɯ 
ɢɫɱɢɫɥɟɧɢɣ ɛɵɥɨ ɢɧɬɭɢɰɢɨɧɢɫɬɫɤɨɟ ɢɫɱɢɫɥɟɧɢɟ Ⱥ. Ƚɟɣɬɢɧɝɚ, ɩɪɟɞɥɨɠɟɧɧɨɟ 
ɢɦ ɜ 1930ɝ, ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɨɟ ɤɚɤ ɥɨɝɢɤɚ Int. 
ɇɚɫ, ɞɚɥɟɟ, ɛɨɥɶɲɟ ɛɭɞɟɬ ɢɧɬɟɪɟɫɨɜɚɬɶ ɞɪɭɝɨɣ ɚɫɩɟɤɬ ɤɪɢɬɢɤɢ – ɤɪɢɬɢ-
ɤɚ ɩɪɢɧɰɢɩɚ «ɩɪɨɬɢɜɨɪɟɱɢɟ ɜɥɟɱɺɬ ɜɫɺ ɱɬɨ ɭɝɨɞɧɨ». ȿɫɥɢ ɩɪɢɧɹɬɶ ɷɬɨɬ ɩɪɢɧ-
ɰɢɩ, ɬɨ ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɨɪɢɢ, ɫɨɞɟɪɠɚɳɟɣ ɩɪɨɬɢɜɨɪɟɱɢɟ, ɜɫɟ ɭɬɜɟɪɠɞɟ-
ɧɢɹ ɞɨɤɚɡɭɟɦɵ. Ɍɟɨɪɢɸ, ɜ ɤɨɬɨɪɨɣ ɞɨɤɚɡɭɟɦɵ ɜɫɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɛɭɞɟɦ ɧɚɡɵ-
ɜɚɬɶ ɬɪɢɜɢɚɥɶɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɡɧɚɜɚɹ ɩɪɢɧɰɢɩ «ɩɪɨɬɢɜɨɪɟɱɢɟ ɜɥɟɱɺɬ 
ɜɫɺ ɱɬɨ ɭɝɨɞɧɨ», ɦɵ ɨɛɹɡɚɧɵ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɬɪɢɜɢɚɥɶɧɚɹ ɬɟɨɪɢɹ – ɟɞɢɧ-
ɫɬɜɟɧɧɚɹ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɩɪɨɬɢɜɨɪɟɱɢɹ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɚɠɟ ɜ 
ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɵɯ ɬɟɨɪɢɹɯ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɜɫɟ ɩɪɨɬɢ-
ɜɨɪɟɱɢɹ ɷɤɜɢɜɚɥɟɧɬɧɵ ɞɪɭɝ ɞɪɭɝɭ, ɚ ɷɬɨ ɬɨɠɟ ɧɟ ɜɫɟɝɞɚ ɩɪɢɟɦɥɟɦɨ. ȿɳɺ ɜ 
1925ɝ. Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜ ɨɬɦɟɱɚɥ, ɱɬɨ ɩɪɢɧɰɢɩ «ɩɪɨɬɢɜɨɪɟɱɢɟ ɜɥɟɱɺɬ ɜɫɺ ɱɬɨ 
ɭɝɨɞɧɨ» ɩɨɹɜɢɥɫɹ ɬɨɥɶɤɨ ɜ ɮɨɪɦɚɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɤɥɚɫɫɢɱɟɫɤɨɣ ɥɨɝɢɤɢ 
ɢ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. Ⱥ.ɇ. Ʉɨɥɦɨɝɨɪɨɜ ɢ ɂ. ɂɨɝɚɧ-
ɫɨɧ ɩɪɟɞɥɨɠɢɥɢ ɫɜɨɢ ɜɚɪɢɚɧɬɵ ɮɨɪɦɚɥɢɡɚɰɢɢ ɥɨɝɢɤɢ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɧɰɢɩ 
«ɩɪɨɬɢɜɨɪɟɱɢɟ ɜɥɟɱɺɬ ɜɫɺ ɱɬɨ ɭɝɨɞɧɨ» ɨɬɫɭɬɫɬɜɨɜɚɥ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɮɨɪɦɚ-
ɥɢɡɚɰɢɢ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɢɡ ɷɬɢɯ ɞɨɛɚɜɥɟɧɢɟɦ ɚɤɫɢɨɦ, ɧɨɜɵɯ ɥɨɝɢɱɟɫɤɢɯ 
ɫɜɹɡɨɤ ɢɥɢ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. 




А1   ݌1 →  ݌2 → ݌1  ; ܣ2    ݌1 →  ݌2 → ݌3  →   ݌1 → ݌2 →  ݌1 → ݌3   ; ܣ3    ݌1ٿ݌2 → ݌1 ; ܣ4   ݌1ٿ ݌2 → ݍ  ; ܣ5    ݌1 → ݌2 →   ݌1 → ݌3 →  ݌1 →  ݌2ٿ݌3    ; ܣ6   ݌1 →  ݌1ڀ݌2  ; ܣ7   ݌2 →  ݌1ڀ݌2  ; ܣ8    ݌1 → ݌3 →   ݌2 → ݌3 →   ݌1ڀ݌1 → ݌3   ; ܣ9    ݌1 → ݌2 →   ݌1 → ⌐݌2 → ⌐݌1  ; ܣ10  ⌐⌐݌ → ݌. 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɜɨɡɶɦɺɦ ɞɜɚ ɩɪɚɜɢɥɚ: ɩɪɚɜɢɥɨ 
ɩɨɞɫɬɚɧɨɜɤɢܣ(ݔ1 ,…,ݔ݊ )ܣ(𝜑1 ,…,𝜑݊ ) ɢ modus ponensܣ→ܤ,   ܣܤ . ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɨɞɚɥɶɧɵɯ ɥɨɝɢɤ ɦɵ ɨɝɪɚɧɢɱɢɦɫɹ ɬɨɥɶɤɨ ɨɞɧɨɣ ɫɜɹɡɤɨɣ 
□, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ «ɧɟɨɛɯɨɞɢɦɨ», ɢ ɩɪɢ ɷɬɨɦ ɜ ɫɩɢɫɨɤ ɚɤɫɢɨɦ ɜɫɟ-
ɝɞɚ ɛɭɞɟɦ ɜɤɥɸɱɚɬɶ ɚɤɫɢɨɦɵ Ⱥ1-Ⱥ10 ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɚɤɫɢɨɦɭ: 
Ʉ:□(݌ → ݍ) → (݌ → ݍ). 
ɉɪɚɜɢɥɚ ɜɵɜɨɞɚ: modus ponens, ɩɪɚɜɢɥɨ ɨ ɩɨɞɫɬɚɧɨɜɤɢ ɢ ɩɪɚɜɢɥɨ Ƚɺɞɟ-
ɥɹ □݌/݌. ȼɫɟ ɦɨɞɚɥɶɧɵɟ ɥɨɝɢɤɢ ɬɚɤɨɝɨ ɬɢɩɚ ɦɵ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɧɨɪɦɚɥɶɧɵ-
ɦɢ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɧɚɢɦɟɧɶɲɚɹ ɧɨɪɦɚɥɶɧɚɹ ɦɨɞɚɥɶɧɚɹ ɥɨɝɢɤɚ – ɷɬɨ ɥɨɝɢ-
ɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɞɨɛɚɜɥɟɧɢɟɦ ɤ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ɢɫɱɢɫɥɟɧɢɸ ɜɵɫɤɚɡɵɜɚɧɢɣ ɫɜɹ-




1 ɉɈɋɌȺɇɈȼɄȺ ɁȺȾȺЧɂ 
 
Ⱦɚɧ ɤɨɧɟɱɧɵɣ ɮɪɟɣɦ (ɱ.ɭ.ɦ.)ܩ݇  ɝɥɭɛɢɧɵ 3 ɢ ɲɢɪɢ-ɧɵ k. ܩ݇=<ܩ݇ , R>,ɝɞɟ 
1ܵ ܩ݇ =  ܽ0  ˋ ܽ0ܴܽ0. ܵ2 ܩ݇ =  ܽ1,… ,ܽ݇ ,ܴܽ݅ܽ0, ܴܽ݅ܽ݅ ɢ ܽ݅  – ɩɨɩɚɪɧɨ ɧɟɫɪɚɜɧɢɦɵ, ܵ3 ܩ݇ = {ܾ}, ܾܴ ܽ1,… ,ܽ݇ , ܾܴܾ ˋ ܾܴܽ0, ɬ.ɟ. ɨɬɧɨ-ɲɟɧɢɟ R – ɪɟɮɥɟɤɫɢɜɧɨ, ɬɪɚɧɡɢɬɢɜɧɨ ɢ ɚɧɬɢɫɢɦɦɟɬɪɢɱɧɨ ɧɚ ܩ݇ . Ɂɚɞɚɧɧɵɣ ɮɪɟɣɦ ɩɨɪɨɠɞɚɟɬ ɬɚɛɥɢɱɧɭɸ ɦɨɞɚɥɶɧɭɸ ɥɨɝɢɤɭL=L(ܩ݇) ɤɚɤ ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ ɢɫɬɢɧɧɵɯ ɧɚ ܩ݇  ɩɪɢ ɥɸɛɵɯ ɨɡɧɚɱɢɜɚɧɢɹɯ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɹɜɧɵɣ ɛɚɡɢɫ ɞɥɹ ɞɨɩɭɫɬɢɦɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɥɨɝɢɤɢ L(ܩ݇). Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɪɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɛɭɞɟɦ ɢɧɨɝɞɚ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɛɨɥɟɟ ɨɛɳɢɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚɦɢ, ɚ ɜ ɩɨɫɥɟɞɫɬ-





2 ɈɋɇɈȼɇЫȿ ɉɈɇəɌɂə ɂ ɈɉɊȿȾȿɅȿɇɂə 
 
Ⱦɚɞɢɦ ɫɬɪɨɝɢɟ ɮɨɪɦɚɥɶɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɦ ɩɨɧɹɬɢɹɦ ɢ ɬɟɪɦɢ-
ɧɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ, ɚ ɬɚɤɠɟ ɜɜɟɞɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɨɛɨɡɧɚɱɟɧɢɹ. ɉɪɢ 
ɷɬɨɦ ɛɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɜɩɨɥɧɟ ɹɫɟɧ ɫɦɵɫɥ ɬɚɤɢɯ ɩɨɧɹɬɢɣ, ɤɚɤ ɫɢɦɜɨɥ, 
ɤɨɧɟɱɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɦɜɨɥɨɜ, ɢ, ɤɪɨɦɟ ɬɨɝɨ, ɢɡɜɟɫɬɧɵ ɨɫɧɨɜɧɵɟ 
ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ, ɬɚɤɢɟ ɤɚɤ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɚɦɢ ɢ ɢɯ ɫɜɨɣɫɬ-
ɜɚ, ɨɬɧɨɲɟɧɢɟ, ɫɱɺɬɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɦɧɨɠɟɫɬɜɨ ɦɨɳɧɨɫɬɢ ɤɨɧɬɢɧɭɭɦ, ɛɭɥɟɚɧ, 
ɞɟɤɚɪɬɨɜɨ ɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ. 
Ɉɩɪɟɞɟɥɟɧиɟ 1.ɉɪɨɢɡɜɨɥɶɧɵɟ  ɤɨɧɟɱɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɦɜɨ-
ɥɨɜ ɧɟɤɨɬɨɪɨɝɨ ɦɧɨɠɟɫɬɜɚ А ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɫɥɨɜаɦɢ ɜ аɥɮаɜɢɬɟ А. Ɇɧɨɠɟ-
ɫɬɜɨ ɜɫɟɯ ɫɥɨɜ ɜ ɚɥɮɚɜɢɬɟ Аɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ А∗. Ȼɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɡɚɞɚɧ 
ɮɨɪɦɚɥɶɧɵɣ ɹɡɵɤ, ɟɫɥɢ ɡɚɞɚɧɨ ɧɟɤɨɬɨɪɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ For ɢɡ ɦɧɨɠɟɫɬɜɚ А∗. Эɥɟɦɟɧɬɵ ɦɧɨɠɟɫɬɜɚ Forɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɮɨɪɦɭɥɚɦɢ. 
Ɋɚɫɫɦɚɬɪɢɜɚɹ ɧɚɲ ɮɨɪɦɚɥɶɧɵɣ ɹɡɵɤ ɤɚɤ ɫɩɨɫɨɛ ɨɩɢɫɚɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨ-
ɝɨ ɹɡɵɤɚ, ɦɵ ɛɭɞɟɦ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɫɥɭ-
ɠɚɬ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɩɪɨɫɬɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ, ɚ ɫɢɦɜɨɥɵ 
ɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɨɤ ɨɛɨɡɧɚɱɚɸɬ ɥɨɝɢɱɟɫɤɢɟ ɫɜɹɡɤɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ, ɫ ɩɨ-
ɦɨɳɶɸ ɤɨɬɨɪɵɯ ɢɡ ɩɪɨɫɬɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɫɬɪɨɹɬɫɹ ɫɥɨɠɧɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɟɫ-
ɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɦɵ ɛɭɞɟɦ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɦɜɨɥɵ ݌݅ , ɝɞɟ i – ɧɟɤɨɬɨɪɨɟ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɟ ɰɟɥɨɟ ɱɢɫɥɨ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɞɪɭɝɢɟ ɫɢɦɜɨɥɵ ɫ ɢɧɞɟɤɫɚɦɢ 
ɢɥɢ ɛɟɡ ɧɢɯ, ɟɫɥɢ ɷɬɨ ɧɟ ɜɵɡɨɜɟɬ ɧɟɞɨɪɚɡɭɦɟɧɢɣ. ɋɢɦɜɨɥɵ ɥɨɝɢɱɟɫɤɢɯ ɫɜɹ-
ɡɨɤ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɭɞɟɦ ɜɵɛɢɪɚɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ {ٿ,ڀ,→,⌐,□,◊,ᄦ,ᄧ}. ɂɯ ɷɤ-
ɜɢɜɚɥɟɧɬɚɦɢ ɜ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɛɭɞɭɬ: ٿ - «ɢ», ڀ - «ɢɥɢ», → - «ɟɫɥɢ …, ɬɨ…», ⌐ 
- «ɧɟ», □ – «ɧɟɨɛɯɨɞɢɦɨ», ◊ - «ɜɨɡɦɨɠɧɨ». ɋɢɦɜɨɥɵ ᄦ ɢ ᄧɨɛɨɡɧɚɱɚɸɬ ɤɨɧ-
ɫɬɚɧɬɵ «ɢɫɬɢɧɚ» ɢ «ɚɛɫɭɪɞ», ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɨ ɩɪɢ ɷɬɨɦ ɨɝɪɚɧɢɱɢɦɫɹ ɬɨɥɶ-
ɤɨ ɞɜɭɦɟɫɬɧɵɦɢ, ɨɞɧɨɦɟɫɬɧɵɦɢ ɫɜɹɡɤɚɦɢ ɢ ɤɨɧɫɬɚɧɬɚɦɢ. 
Ɉɩɪɟɞɟɥɟɧиɟ 2.Ⱦɚɞɢɦ ɨɩɪɟɞɟɥɟɧɢɟ ɮɨɪɦɭɥɵ: 
1 ɉɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɢ ɤɨɧɫɬɚɧɬɵ (ɟɫɥɢ ɨɧɢ ɟɫɬɶ ɜ 
ɹɡɵɤɟ) ɹɜɥɹɸɬɫɹ ɮɨɪɦɭɥɚɦɢ. 
2 ȿɫɥɢ α ɢ β ɮɨɪɦɭɥɵ, † - ɨɞɧɨɦɟɫɬɧɚɹ ɥɨɝɢɱɟɫɤɚɹ ɫɜɹɡɤɚ ɢɡ ɦɧɨ-
ɠɟɫɬɜɚ{⌐, □, ◊}, * - ɞɜɭɦɟɫɬɧɚɹ ɥɨɝɢɱɟɫɤɚɹ ɫɜɹɡɤɚɢɡ ɦɧɨɠɟɫɬɜɚ{ٿ,ڀ, →}, ɬɨ 
†α ɢ (α*β) – ɮɨɪɦɭɥɵ. 
3 Ɍɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɢɦɜɨɥɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɩɟɪɜɵɦ 
ɞɜɭɦ ɭɫɥɨɜɢɹɦ, ɹɜɥɹɸɬɫɹ ɮɨɪɦɭɥɚɦɢ. 
Ⱦɚɞɢɦ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪаɜɢɥа ɜɵɜɨɞа. 
Ɉɩɪɟɞɟɥɟɧиɟ 3.Ɇɵ ɛɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪаɜɢɥɨ ɩɨɞɫɬа-
ɧɨɜɤɢ, ɟɫɥɢ ɤɚɠɞɨɣ ɮɨɪɦɭɥɟ 𝜑(݌1,… ,݌݇) א ܨ݋ݎ  ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɨɪɦɭɥɚ 𝜑 ߖ1,… ,ߖ݇ ,ߖ݅ א ܨ݋ݎ . ɉɪɢ ɷɬɨɦ ɩɨɞɫɬɚɧɨɜɤɚ ݌݅ → ߖ݅ , ˇˎˢ ݅ ≤݇,݌݅ → ݌݅ , ˇˎˢ ݅ > ݇ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɚɪɚɦɟɬɪ ɞɚɧɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ. Ɉɩɪɟɞɟɥɟɧиɟ 4.ɋɬɪɭɤɬɭɪɧɵɦ n-ɩɨɫɵɥɨчɧɵɦ ɩɪаɜɢɥɨɦ ɜɵɜɨɞа ɛɭɞɟɦ 
ɧɚɡɵɜɚɬɶ ɱɚɫɬɢɱɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ r, ɤɨɬɨɪɨɟ ɡɚɞɚɺɬɫɹ ɧɟɤɨɬɨɪɵɦ ɮɢɤɫɢɪɨ-
ɜɚɧɧɵɦ ɧɚɛɨɪɨɦ ɮɨɪɦɭɥ ߙ1 ݌1,… ,݌݇ ,… ,ߙ݊ ݌1,… , ݌݇ ,ߚ(݌1 ,… ,݌݇) ɢ ɞɟɣɫɬ-ɜɭɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɤɚɠɞɨɦɭ ɩɨɞɦɧɨɠɟɫɬɜɭ ɮɨɪɦɭɥ ɜɢɞɚ 
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{ߙ1 ߖ1,… ,ߖ݇ ,… ,ߙ݊(ߖ1,… ,ߖ݇)}  ɫɨɩɨɫɬɚɜɥɹɟɬ ɮɨɪɦɭɥɭ ߚ(ߖ1,… ,ߖ݇) . Ɏɨɪ-ɦɭɥɵ ߖ1 ,… ,ߖ݇  ɩɪɢɧɢɦɚɸɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚɱɟɧɢɹ ɜɨ ɦɧɨɠɟɫɬɜɟ For. Ɍɚɤɨɟ ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ ɛɭɞɟɦ ɡɚɩɢɫɵɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ߙ1 ݌1 ,… , ݌݇ ,… ,ߙ݊ ݌1,… ,݌݇ ߚ(݌1 ,… ,݌݇) . Ɉɩɪɟɞɟɥɟɧиɟ 5.ɉɭɫɬɶ Г ⊆ ܨ݋ݎ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ ɢ ɉ ɧɟɤɨ-
ɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. Вɵɜɨɞɨɦ ɢɡ ɦɧɨɠɟɫɬɜа Ƚ  ɫ ɩɨɦɨɳɶɸ ɩɪɚ-
ɜɢɥ ɉ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ  ɤɨɧɟɱɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ𝜑1 ,… ,𝜑݉  ɮɨɪɦɭɥ, ɤɚɠ-ɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɨɞɧɨɦɭ ɢɡ ɭɫɥɨɜɢɣ: 
1. 𝜑݅ɩɪɢɧɚɞɥɟɠɢɬ ɦɧɨɠɟɫɬɜɭ Ƚ; 
2. 𝜑݅  ɩɨɥɭɱɟɧɚ ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɮɨɪɦɭɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨ ɨɞ-ɧɨɦɭ ɢɡ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɢɡ ɉ. 
ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɜɵɜɨɞ 𝜑1,… ,𝜑݉  ɢɡ Г ⊆ ܨ݋ݎ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥ ɉ, ɬɚ-ɤɨɣ, ɱɬɨ 𝜑݉ = ߙ, ɬɨ ɛɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɮɨɪɦɭɥɚ ߙɜɵɜɨɞɢɦа ɢɡ Ƚ ɫ ɩɨɦɨ-ɳɶɸ ɩɪɚɜɢɥ ɉ ɢ ɨɛɨɡɧɚɱɚɬɶ ɷɬɨɬ ɮɚɤɬ ɫɢɦɜɨɥɨɦ (Г,П) ⊢ܨ݋ݎ α. ȿɫɥɢ ɢɡ ɤɨɧ-ɬɟɤɫɬɚ ɹɫɧɨ ɨ ɤɚɤɨɦ ɦɧɨɠɟɫɬɜɟ ɮɨɪɦɭɥ Forɢɥɢ ɩɪɚɜɢɥ ɉ ɢɞɺɬ ɪɟɱɶ, ɬɨ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɣ ɫɢɦɜɨɥ ɜ ɨɛɨɡɧɚɱɟɧɢɹɯ ɛɭɞɟɦ ɨɩɭɫɤɚɬɶ. 
Ɉɩɪɟɞɟɥɟɧиɟ 6.Ʌɨɝɢɤɨɣ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɩɨɞɦɧɨɠɟɫɬɜɨ L ɦɧɨɠɟɫɬɜɚ 
For, ɡɚɦɤɧɭɬɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɉ. Ɍɪɢɜɢ-
ɚɥɶɧɵɣ ɩɪɢɦɟɪ ɥɨɝɢɤɢ – ɦɧɨɠɟɫɬɜɨ Forɜɫɟɯ ɮɨɪɦɭɥ, ɩɨɫɤɨɥɶɤɭ ɦɧɨɠɟɫɬɜɨ 
Forɡɚɦɤɧɭɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɸɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. 
Ɇɵ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɥɨɝɢɤɢ, ɚɥɮɚɜɢɬ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɢɦɩɥɢɤɚ-
ɰɢɸ, ɚ ɜ ɱɢɫɥɟ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɫɨɞɟɪɠɢɬɫɹ ɩɪɚɜɢɥɨ ɩɨɞɫɬɚɧɨɜɤɢ  ɢ ɩɪɚɜɢɥɨ 
modusponens:  ɩɪɚɜɢɥɨ, ɤɨɬɨɪɨɟ ɤɚɠɞɨɣ ɩɚɪɟ ɮɨɪɦɭɥ ɜɢɞɚ ߙ,ߙ → ߚ ɫɨɩɨɫɬɚɜ-
ɥɹɟɬ ɮɨɪɦɭɥɭ β. ɉɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɜɫɟ ɮɨɪɦɚɥɢɡɚɰɢɢ ɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɟɫ-
ɬɟɫɬɜɟɧɧɨɝɨ ɹɡɵɤɚ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɷɬɨɦɭ ɬɪɟɛɨɜɚɧɢɸ. 
ȼ ɷɬɢɯ ɛɨɥɟɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɥɭɱɚɹɯ ɩɨɞ ɥɨɝɢɤɨɣ ɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ 
ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɮɨɪɦɚɥɶɧɨɝɨ ɹɡɵɤɚ, ɡɚɦɤɧɭɬɨɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɩɪɚɜɢɥ ɩɨɞɫɬɚɧɨɜɤɢ ɢ modus ponens. 
ɉɭɫɬɶ ܣݔ  – ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ, ɚɤɫɢɨɦ, ɉ – ɧɟɤɨɬɨɪɨɟ ɦɧɨ-ɠɟɫɬɜɨ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. 
Ɉɩɪɟɞɟɥɟɧиɟ 7.Дɨɤаɡаɬɟɥɶɫɬɜɨɦ ɜ ɢɫɱɢɫɥɟɧɢɢ (ܨ݋ݎ,ܣݔ ,П) ɛɭɞɟɦ ɧɚ-ɡɵɜɚɬɶ ɤɨɧɟɱɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɨɪɦɭɥ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨ-
ɪɹɟɬ ɨɞɧɨɦɭ ɢɡ ɭɫɥɨɜɢɣ: 
1) əɜɥɹɟɬɫɹ ɚɤɫɢɨɦɨɣ ɢɡ ɦɧɨɠɟɫɬɜɚ ܣݔ ; 
2) ɉɨɥɭɱɟɧɚ ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɮɨɪɦɭɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨ ɨɞɧɨɦɭ 
ɢɡ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɢɡ ɦɧɨɠɟɫɬɜɚ П. 
Ɉɩɪɟɞɟɥɟɧиɟ 8.Ɏɨɪɦɭɥɭ α ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɞɨɤɚɡɭɟɦɨɣ ɜ ɢɫɱɢɫɥɟɧɢɢ 
(ܨ݋ݎ,ܣݔ ,П), ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ, ɩɨɫɥɟɞɧɟɣ ɮɨɪɦɭɥɨɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ α. 
Ɉɩɪɟɞɟɥɟɧиɟ 9.ɉɭɫɬɶ Ƚ – ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ. Вɵɜɨɞɨɦ ɢɡ 
ɦɧɨɠɟɫɬɜа ɝɢɩɨɬɟɡ Ƚ  ɜ ɚɤɫɢɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ (ܨ݋ݎ,ܣݔ ,П) ɛɭɞɟɦ ɧɚɡɵ-ɜɚɬɶ ɤɨɧɟɱɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɨɪɦɭɥ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨɪɹ-
ɟɬ ɨɞɧɨɦɭ ɢɡ ɭɫɥɨɜɢɣ: 
1) əɜɥɹɟɬɫɹ ɚɤɫɢɨɦɨɣ; 
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2) ɉɪɢɧɚɞɥɟɠɢɬ ɦɧɨɠɟɫɬɜɭ Ƚ; 
3) ɉɨɥɭɱɟɧɚ ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɮɨɪɦɭɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɨ ɨɞɧɨɦɭ 
ɢɡ ɩɪɚɜɢɥ ɉ. 
Ɉɩɪɟɞɟɥɟɧиɟ 10. Ⱦɨɩɭɫɬɢɦɵɟ ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ – ɷɬɨ ɬɟ ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ, 
ɞɨɛɚɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɤ ɫɩɢɫɤɭ ɩɨɫɬɭɥɢɪɨɜɚɧɧɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɧɟ ɪɚɫɲɢɪɹɟɬ 
ɦɧɨɠɟɫɬɜɚ ɞɨɤɚɡɭɟɦɵɯ ɬɟɨɪɟɦ ɢɫɱɢɫɥɟɧɢɹ. 
Ɏɨɪɦɚɥɶɧɨ, ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ ݎ = ߙ1 ݔ1 ,..,ݔ݇ ,…,ߙ݊ (ݔ1 ,…,ݔ݇)ߚ (ݔ1 ,…,ݔ݇)  - ɞɨɩɭɫɬɢɦɨ ɜ ɥɨ-ɝɢɤɟ λ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɩɨɞɫɬɚɧɨɜɤɢ ݔ݅ → ߰݅ , ɤɚɤ ɬɨɥɶɤɨ ∀݅ߙ݅ ߰1,… ,߰݇ א ߣ,˕ˑ ߚ(߰1,… ,߰݇) א ߣ. Ɉɩɪɟɞɟɥɟɧиɟ 11. ɉɨɥɨɠɢɦ λ ɟɫɬɶ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɥɨɝɢɤɚ ɢ 
Var(λ):={A|A |= a,aאλ} ɟɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɦɧɨɝɨɨɛɪɚɡɢɟ ɜɫɟɯ ɚɥɝɟɛɪ, ɧɚ 
ɤɨɬɨɪɵɯ ɢɫɬɢɧɵ ɜɫɟ ɮɨɪɦɭɥɵλ. Ɇɵ ɝɨɜɨɪɢɦ, ɱɬɨλɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟ-
ɦɚɹ, ɟɫɥɢ ɞɥɹ ɤɚɠɞɨɣ ɮɨɪɦɭɥɵ α, ɤɨɬɨɪɚɹ ɧɟ ɹɜɥɹɟɬɫɹ ɬɟɨɪɟɦɨɣλ, ɫɭɳɟɫɬɜɭɟɬ 
ɤɨɧɟɱɧɚɹ ɚɥɝɟɛɪɚ Ⱥ ɢɡ ɦɧɨɝɨɨɛɪɚɡɢɹ Var(λ) ɬɚɤɚɹ, ɱɬɨ Ⱥ٬ ɚ. 
Ɉɩɪɟɞɟɥɟɧиɟ12.ɉɭɫɬɶ λ – ɦɨɞɚɥɶɧɚɹ ɢɥɢ ɫɭɩɟɪɢɧɬɭɢɰɢɨɧɢɫɬɫɤɚɹ ɥɨ-
ɝɢɤɚ. Ȼɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ λ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚ ɩɨ Ʉɪɢɩɤɟ, ɟɫɥɢ  ߣ = {ߙ| ∀ܨ    ܨ  < ߱&ܨ ٧ ߣ → ܨ ٧ ߙ , 
ɬɨ ɟɫɬɶ λ ɩɨɥɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨ-
ɧɟɱɧɵɯ ɮɪɟɣɦɨɜ. 
Ⱦɪɭɝɢɦɢ ɫɥɨɜɚ, ɥɨɝɢɤɚ λ ɧɚɡɵɜɚɟɬɫɹ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣɩɨ 
Ʉɪɢɩɤɟ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α, ɧɟ ɞɨɤɚɡɭɟɦɨɣ ɜ λ, ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɟɱɧɵɣ 
ɮɪɟɣɦ F ɬɚɤɨɣ, ɱɬɨ F٬α ɢ F ɚɞɟɤɜɚɬɟɧ λ, ɬɨ ɟɫɬɶ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫ ɤɨ-
ɧɟɱɧɵɯ ɮɪɟɣɦɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɣ ɞɥɹ λ. 
 Ⱦɥɹ ɦɨɞɚɥɶɧɵɯ ɥɨɝɢɤ ɮɢɧɢɬɧɚɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɢ ɮɢɧɢɬɧɚɹ ɚɩ-
ɩɪɨɤɫɢɦɚɰɢɹ ɩɨ Ʉɪɢɩɤɟ ɷɤɜɢɜɚɥɟɧɬɧɵ (ɫɦ. Ɍɟɨɪɟɦɚ 2 ɧɢɠɟ).  
Ɇɵ ɡɧɚɟɦ, ɱɬɨ ɥɸɛɚɹ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɥɨɝɢɤɚ λ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɣ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɚɥɝɟɛɪ Var(λ). ȼ ɫɜɟɬɟ ɷɬɨɝɨ ɮɢɧɢɬɧɚɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ – 
ɷɬɨ ɬɨɥɶɤɨ ɭɤɪɟɩɥɟɧɢɟ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɡɚɜɟɪɲɟɧɧɨɫɬɢ ɬɟɨɪɟɦɵ ɨ ɮɢɧɢɬɧɵɯ 
ɚɥɝɟɛɪɚɯ. 
Ʌɟɦɦɚ 1. ȿɫɥɢ λɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚ, ɬɨɝɞɚ ߣ =   ߣ А   ߣ א ܸܽݎ(ߣ), ||ܣ|| < ߱}. 
Ɍɟɨɪɟɦɚ 1.(ɬɟɨɪɟɦа Хаɪɪɨɩа).ȿɫɥɢ λ – ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚɹ 
ɥɨɝɢɤɚ ɫ ɤɨɧɟɱɧɨɣ ɚɤɫɢɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ AS (ɬɨ ɟɫɬɶ ɫ ɤɨɧɟɱɧɵɦɢ ɦɧɨ-
ɠɟɫɬɜɚɦɢ ɚɤɫɢɨɦ ɢ ɩɪɚɜɢɥ ɜɵɜɨɞɚ), ɬɨ λ ɪɚɡɪɟɲɢɦɚ. 
Ɉɩɪɟɞɟɥɟɧиɟ13.Ɇɨɞɚɥɶɧɚɹ ɥɨɝɢɤɚ λ ɧɚɡɵɜɚɟɬɫɹ ɪɚɡɪɟɲɢɦɨɣ, ɟɫɥɢ ɫɭ-
ɳɟɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α ɭɫɬɚɧɨɜɢɬɶ, ɞɨɤɚ-
ɡɭɟɦɚ ɥɢ ɨɧɚ ɜ λ ɢɥɢ ɧɟɬ. 
Ɍɟɨɪɟɦɚ 2. Ɇɨɞɚɥɶɧɚɹ ɢɥɢ ɫɭɩɟɪɢɧɬɭɢɰɢɨɧɢɫɬɫɤɚɹ ɥɨɝɢɤɚ λ ɮɢɧɢɬɧɨ 
ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ λ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚ 
ɩɨ Ʉɪɢɩɤɟ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɤɚɡɭɟɦɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɱɢɫɥɢɬɶ ɞɨɤɚɡɭɟɦɵɟ  ɜ λ 
ɮɨɪɦɭɥɵ, ɬɟɨɪɟɦɚ ɨ ɩɨɥɧɨɬɟ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɥɸɛɚɹ ɧɟɞɨɤɚɡɭɟɦɚɹ ɮɨɪɦɭɥɚ 
ɧɟ ɢɫɬɢɧɧɚ ɧɚ ɧɟɤɨɬɨɪɨɦ ɮɪɟɣɦɟ ɢɡ ɧɟɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ. 
ɇɨ ɷɬɢ ɤɥɚɫɫɵ ɫɨɫɬɨɹɬ ɢɡ ɛɟɫɤɨɧɟɱɧɵɯ ɦɧɨɠɟɫɬɜ ɜɨɨɛɳɟ ɝɨɜɨɪɹ ɧɟ ɤɨɧɟɱɧɵɯ 
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ɮɪɟɣɦɨɜ, ɢ ɧɟɹɫɧɨ, ɤɚɤ ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ ɭɫɬɚɧɨɜɢɬɶ ɧɟɞɨɤɚɡɭɟɦɨɫɬɶ 
ɮɨɪɦɭɥɵ.Эɬɨ ɡɚɬɪɭɞɧɟɧɢɟ ɫɧɢɦɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟɦ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɱɟɫɤɢɯ ɤɥɚɫɫɨɜ. Ɇɟɬɨɞ «ɨɝɪɚɧɢɱɟɧɢɹ» ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɤɥɚɫɫɨɜ 
ɮɪɟɣɦɨɜ ɧɚ ɤɨɧɟɱɧɵɟ ɮɪɟɣɦɵ ɧɚɡɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɮɢɥɶɬɪɚɰɢɢ. Эɬɨɬ ɦɟɬɨɞ, 
ɩɪɢɦɟɧɢɦɵɣ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɦɨɞɚɥɶɧɵɯ ɥɨɝɢɤ, ɩɪɟɞɥɨɠɟɧ ɋɤɨɬɬɨɦ ɢ ɪɚɡ-
ɪɚɛɨɬɚɧ ɋɟɝɟɪɛɟɪɝɨɦ ɢ Ʌɟɦɦɨɧɨɦ, ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɮɢɧɢɬɧɭɸ ɚɩɩɪɨɤ-
ɫɢɦɚɰɢɸ ɥɨɝɢɤɢ. 
Ɉɩɪɟɞɟɥɟɧиɟ 14. Ʌɨɝɢɤɚ λ ɬɚɛɥɢɱɧɚɹ, ɟɫɥɢ λ=λ(ΩF), ɝɞɟ ΩF  - ɤɨɧɟɱɧɵɣ ɤɥɚɫɫ ɤɨɧɟɱɧɵɯ ɦɨɞɟɥɟɣ (ɚɥɝɟɛɪ ɢɥɢ ɮɪɟɣɦɨɜ); ɬ.ɟ. λ – ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɭɥ, 
ɢɫɬɢɧɧɵɯ ɧɚ ɤɨɧɟɱɧɨɣ ɦɨɞɟɥɢ ɢ ɡɚɦɤɧɭɬɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɚɜɢɥ ɜɵɜɨɞɚ. 
Ɉɩɪɟɞɟɥɟɧиɟ15.Ɏɪɟɣɦ F := <W, R> ɟɫɬɶ ɩɚɪɚ, ɝɞɟ W – ɧɟɩɭɫɬɨɟ ɦɧɨɠɟ-
ɫɬɜɨ ɢ R – ɛɢɧɚɪɧɨɟ ɨɬɧɨɲɟɧɢɟ ɧɚ W. ɋɨɞɟɪɠɚɬɟɥɶɧɨ, Wɩɪɟɞɫɬɚɜɥɹɟɬ ɦɧɨ-
ɠɟɫɬɜɨ ɜɫɟɯ «ɜɨɡɦɨɠɧɵɯ» ɦɢɪɨɜ, R – ɨɬɧɨɲɟɧɢɟ ɩɟɪɟɯɨɞɚ ɢɡ ɨɞɧɨɝɨ ɦɢɪɚ ɜ 
ɞɪɭɝɨɣ. Ⱦɚɥɟɟ, ɛɚɡɢɫɧɨɟ ɦɧɨɠɟɫɬɜɨ ɢ ɫɚɦ ɮɪɟɣɦ ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɨɞɧɨɣ ɢ 
ɬɨɣ ɠɟ ɛɭɤɜɨɣ. 
Ȼɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ «ɚ ɜɢɞɢɬ b» ɢɥɢ «b ɞɨɫɬɢɠɢɦɨ ɢɡ ɚ», ɟɫɥɢ ܴܾܽ,ܽ, ܾ א ܹ. 
Ɉɩɪɟɞɟɥɟɧиɟ 16. ȿɫɥɢ ɮɪɟɣɦ (ɦɨɞɟɥɶ) F ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ ɩɪɹɦɨɟ ɨɛɴɟ-
ɞɢɧɟɧɢɟ  ɮɪɟɣɦɨɜ (ɦɨɞɟɥɟɣ) ݆ܨ :ܨ =  ݆ܨ݆א𝐼 , ɬɨ ɮɪɟɣɦɵ (ɦɨɞɟɥɢ) ݆ܨ  ɧɚɡɵɜɚ-
ɸɬɫɹ ɤɨɦɩɨɧɟɧɬɚɦɢ ɮɪɟɣɦɚ (ɦɨɞɟɥɢ) F. 
Ɉɩɪɟɞɟɥɟɧиɟ17. Ɇɧɨɠɟɫɬɜɨ ɋ ⊆ W ɧɚɡɵɜɚɟɬɫɹ ɫɝɭɫɬɤɨɦ ɮɪɟɣɦɚ           
F := <W, R>, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ: 
1) Ⱦɥɹ ɥɸɛɵɯ ɯ ɢ ɭ ɢɡ ɋ ɫɩɪɚɜɟɞɥɢɜɨ xRy; 
2) Ⱦɥɹ ɥɸɛɵɯ ɯאɋ, ɭאW (xRy&yRx)→yאC. 
Ɉɩɪɟɞɟɥɟɧиɟ 18.ɋɝɭɫɬɨɤ ɋ ɧɚɡɵɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɦ, ɟɫɥɢ |C|> 1; ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ  - ɨɞɧɨɷɥɟɦɟɧɬɧɵɦ. Ⱦɥɹ ɷɥɟɦɟɧɬɚ аאF ɱɟɪɟɡ ɋ(ɚ) ɨɛɨɡɧɚ-
ɱɢɦ ɫɝɭɫɬɨɤ, ɩɨɪɨɠɞɟɧɧɵɣ ɷɥɟɦɟɧɬɨɦ а. 
Ɉɩɪɟɞɟɥɟɧиɟ 19. Ʌɸɛɨɟ ɦɧɨɠɟɫɬɜɨ ɩɨɩɚɪɧɨ ɧɟɫɪɚɜɧɢɦɵɯ ɩɨ ɨɬɧɨɲɟ-
ɧɢɸ R ɫɝɭɫɬɤɨɜ ɮɪɟɣɦɚ F ɧɚɡɵɜɚɟɬɫɹ ɚɧɬɢɰɟɩɶɸ. Ⱥɧɬɢɰɟɩɶ А ɧɚɡɵɜɚɟɬɫɹ ɧɟ-
ɬɪɢɜɢɚɥɶɧɨɣ, ɟɫɥɢ А ɫɨɫɬɨɢɬ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɢɡ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɫɝɭɫɬɤɨɜ; ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɬɪɢɜɢɚɥɶɧɨɣ. 
Ɇɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɥɟɟ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ. ɉɭɫɬɶ Ɇ ɷɬɨ 
ɬɪɚɧɡɢɬɢɜɧɵɣ ɮɪɟɣɦ <M,R> ɢɥɢ ɬɪɚɧɡɢɬɢɜɧɚɹ ɦɨɞɟɥɶ <M,R,V>. ȿɫɥɢ ˔ א М 
ɬɨɝɞɚ ܴܿ< ≔  ݔ  ݔ א ܯ, ܴܿݔ,⌝(ݔܴܿ)}, ܴܿ≤ ≔  ݔ  ݔ א ܯ, ܴܿݔ}. 
ȿɫɥɢ ܻ ⊆ ܯ ɬɨɝɞɚ ܻܴ< ≔  ݔ ݔ א ܯ,∃ݕ א ܻ ( ݕܴݔ &⌝ ݔܴݕ )}, ܻܴ≤ ≔  ݔ ݔ א ܯ,∃ݕ א ܻ (ݕܴݔ)}. 
Ɉɩɪɟɞɟɥɟɧиɟ 20. ɋɝɭɫɬɨɤ ɋ(ɚ) ɢɡ F ɟɫɬɶ ɤɨ – ɧɚɤɪɵɬɢɟ ɞɥɹ ɦɧɨɠɟɫɬɜɚ 
Х⊆F, ɟɫɥɢ ܴܽ /C(a) = Xܴ  := {ݔܴ|ݔ א ܺ}. Ƚɨɜɨɪɢɦ, ɱɬɨ ɷɥɟɦɟɧɬ а ɟɫɬɶ ɤɨ-
ɧɚɤɪɵɬɢɟ ɞɥɹ Х ⊆ F, ɟɫɥɢ ɋ(а) ɨɛɪɚɡɭɟɬ ɤɨ-ɧɚɤɪɵɬɢɟ. ɉɨɞ ɩɪɨɫɬɨ ɤɨ-




Ɉɩɪɟɞɟɥɟɧиɟ 21. Ɉɡɧɚɱɢɜɚɧɢɟɦ ɧɚ ɮɪɟɣɦɟ <W, R>  ɧɚɡɵɜɚɟɬɫɹ ɨɬɨ-
ɛɪɚɠɟɧɢɟ V:𝑃 → 2ܹ , ˕ˑ ˈ˔˕˟ ∀݌ א 𝑃 ܸ ݌ ⊆ ܹ . 
Ɉɩɪɟɞɟɥɟɧиɟ22. Ɇɨɞɟɥɶɸ ɧɚɡɨɜɟɦ ɬɪɨɣɤɭ M = <F, R, V>, ɝɞɟ <F, R> - 
ɮɪɟɣɦ, ɢ ɨɡɧɚɱɢɜɚɧɢɟ V ɟɫɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɜ ɦɧɨɠɟɫɬɜɨ 2ܨ ɜɫɟɯ ɩɨɞɦɧɨɠɟɫɬɜ ɦɧɨɠɟɫɬɜɚ F. 
Ɉɩɪɟɞɟɥɟɧиɟ23.ɂɫɬɢɧɧɨɫɬɶ ɮɨɪɦɭɥ ɧɚ ɷɥɟɦɟɧɬɟaɦɨɞɟɥɢɆ = <R, 
V>ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
1.  ∀݌ א 𝑃  ∀ܽ א ܹ   ܽ ٧ܸ ݌ ⟺  ܽ א ܸ ݌   , 
2.  ∀ܽ א ܹ ( ܽ ٧ܸ ⌐ߙ ⟺  ܽ ٬ܸ ߙ ), 
3.  ∀ܽ א ܹ  ܽ ٧ܸ  ߙڀߚ ⟺  ܽ ٧ܸ ߙ ڀ ܽ ٧ܸ ߚ  , 
4.  ∀ܽ א ܹ  ܽ ٧ܸ  ߙٿߚ ⟺  ܽ ٧ܸ ߙ & ܽ ٧ܸ ߚ  , 
5.  ∀ܽ א ܹ  ܽ ٧ܸ  ߙ → ߚ ⟺ (ܽ ٬ܸ ߙ ˋˎˋ ߙ ٧ܸ ߚ , 
6.  ∀ܽ א ܹ  ܽ ٧ܸ (□ߙ) ⟺ ∀ܾ א ܹ(ܴܾܽ → ܾ ٧ܸ ߙ , 
7.  ∀ܽ א ܹ  ܽ ٧ܸ (◊ ߙ) ⟺ ∃ܾ א ܹ(ܴܾܽٿܾ ٧ܸ ߙ . Ɉɩɪɟɞɟɥɟɧиɟ24.Ɏɨɪɦɭɥɚ А ɢɫɬɢɧɧɚ ɧɚ ɦɨɞɟɥɢ Ɇ = <F, R, V> (ɨɛɨɡɧɚ-
ɱɟɧɢɟ ܯ ٧ А ɢɥɢ ܨ ٧ܸ ܣ), ɟɫɥɢ ɞɚɧɧɚɹ  ɮɨɪɦɭɥɚ А ɢɫɬɢɧɧɚ ɧɚ ɤɚɠɞɨɦ ɷɥɟ-ɦɟɧɬɟ ɦɨɞɟɥɢ Ɇ ɩɪɢ ɨɡɧɚɱɢɜɚɧɢɢ V. 
Ɉɩɪɟɞɟɥɟɧиɟ25. Ɏɨɪɦɭɥɚ α ɢɫɬɢɧɧɚ ɧɚ ɮɪɟɣɦɟ F=< ܹ,ܴ > (ɨɛɨɡɧɚɱɟ-
ɧɢɟ ܨ ٧ ߙ), ɟɫɥɢ ɨɧɚ ɢɫɬɢɧɧɚ ɧɚ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ ɚ ɢɡ W ɩɪɢ ɥɸɛɨɦ ɨɡɧɚɱɢ-
ɜɚɧɢɟ V ɬɚɤɨɦ, ɱɬɨ Dom(V) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ ɮɨɪɦɭɥɵ α.  
Ɉɩɪɟɞɟɥɟɧиɟ 26.Ⱦɥɹ ɥɨɝɢɤɢ λ ɮɪɟɣɦ F ɧɚɡɵɜɚɟɬɫɹ λ – ɮɪɟɣɦɨɦ ɢɥɢ 
ɚɞɟɤɜɚɬɧɵɦ ɥɨɝɢɤɟ λ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ ߙ א ߣ ܨ ٧ ߙ. Ʉɥɚɫɫ ɮɪɟɣɦɨɜ ߗ  ɧɚɡɵɜɚɟɬɫɹ ɚɞɟɤɜɚɬɧɵɦ ɞɥɹ ɥɨɝɢɤɟ λ, ɟɫɥɢ 𝛀 ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ λ – 
ɮɪɟɣɦɨɜ. 
Ɉɩɪɟɞɟɥɟɧиɟ27. Ƚɥɭɛɢɧɨɣ ɷɥɟɦɟɧɬɚ α ɮɪɟɣɦɚ (ɦɨɞɟɥɢ) Fɧɚɡɵɜɚɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɫɝɭɫɬɤɨɜ ɜ ɰɟɩɹɯ ɫɝɭɫɬɤɨɜ, ɧɚɱɢɧɚɸɳɟɝɨɫɹ ɫɨ ɫɝɭɫɬɤɚ, 
ɫɨɞɟɪɠɚɳɟɝɨ α. 
Ɉɩɪɟɞɟɥɟɧиɟ28. Эɥɟɦɟɧɬ а ɮɪɟɣɦɚ(ɦɨɞɟɥɢ)F ɢɦɟɟɬ ɝɥɭɛɢɧɭ n, ɟɫɥɢ n – 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɰɟɩɢ ɜɨ ɮɪɟɣɦɟ F, ɧɚɱɢɧɚɸɳɟɝɨ ɫɨ ɫɝɭɫɬɤɚ C(a). ɋɥɨɟɦ 
ɝɥɭɛɢɧɵ n ɮɪɟɣɦɚ F ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɮɪɟɣɦɚ F ɝɥɭɛɢ-
ɧɵ n, ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ܵ݊(ܨ). ɋɝɭɫɬɤɢ ɮɪɟɣɦɚ F, ɜɯɨɞɹɳɢɟ ɜ ɜɟɪɯɧɢɣ ɫɥɨɣ 
1ܵ(ܨ) , ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɜ F. Ɇɧɨɠɟɫɬɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɮɪɟɣɦɚ F, ɝɥɭɛɢɧɵ ɧɟ ɛɨɥɶɲɟ n, ɨɛɨɡɧɚɱɚɸɬ ܵ≤݊ (ܨ). Ʉɨɥɢɱɟɫɬɜɨ ɫɝɭɫɬɤɨɜ n-ɨɝɨ ɫɥɨɹ ɨɛɨɡɧɚɱɚɟɦ ||ܵ݊ ܨ ||. Ɉɩɪɟɞɟɥɟɧиɟ29. ɋɝɭɫɬɨɤ ܥ2  ɧɚɡɵɜɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ R–ɩɨɫɥɟɞɨɜɚɬɟɥɟɦ ɫɝɭɫɬɤɚ ܥ1 , ɟɫɥɢ ܥ1ܴܥ2  ɢ ɧɟɬ ɫɝɭɫɬɤɨɜ C ɬɚɤɢɯ, ɱɬɨ ܥ1ܴܥ , ܥܴܥ1  ɢ ⌐(ܥܴܥ1) , ⌐(ܥ2ܴܥ) . ɋɝɭɫɬɨɤ ܥ1  ɧɚɡɵɜɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ R – ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ܥ2. Ɉɩɪɟɞɟɥɟɧиɟ30. Ɏɪɟɣɦ F ɧɚɡɵɜɚɟɬɫɹ ɫɜɹɡɧɵɦ, ɟɫɥɢ  ∀ݔ,ݕ א ܨ   ݔܴݕ ڀ ݕܴݔ  . 
Ɉɩɪɟɞɟɥɟɧиɟ31. Ɏɪɟɣɦ F ɧɚɡɵɜɚɟɬɫɹ ɫɥɚɛɨ ɫɜɹɡɧɵɦ, ɟɫɥɢ  ∀ݔ, ݕ, ݖ אܨ(ݔܴݕ&ݔܴݖ→ ݕܴݖڀݖܴݕ)). 
Ɉɩɪɟɞɟɥɟɧиɟ 32.Ɏɪɟɣɦ G=<B, P> ɧɚɡɨɜɟɦ ɨɬɤɪɵɬɵɦɩɨɞɮɪɟɣɦɨɦ ɮɪɟɣɦɚ 
F = <A, R>, ɟɫɥɢ B⊆ Aɢ P = R ∩ (BxA). Ɇɨɞɟɥɶ ी =< ܤ,𝑃,߰ >ɧɚɡɵɜɚɟɬɫɹ 
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ɨɬɤɪɵɬɨɣ ɩɨɞɦɨɞɟɥɶɸ ɦɨɞɟɥɢ ि =< ܣ,ܴ,𝜑 >, ɟɫɥɢ <B, P>ɨɬɤɪɵɬɨɟ ɩɨɞɩɪɨ-
ɫɬɪɚɧɫɬɜɨ <A, R>, ݀݋݉ ߰ ⊆ ݀݋݉ 𝜑 ɢ ߰ ݌݅ = 𝜑(݌݅)ځܤ. ȿɫɥɢ F1  ɢ F2  ɹɜɥɹɸɬɫɹ ɮɪɟɣɦɚɦɢ, ɬɨ ɜɵɪɚɠɟɧɢɟ F1 ⊑ F2  ɨɛɨɡɧɚɱɚɟɬ, ɱɬɨ F1 ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɵɦ ɩɨɞɮɪɟɣɦɨɦ ɞɥɹ F2. Ʌɟɦɦɚ 2.ɉɭɫɬɶ F1 ɢ F2  ɹɜɥɹɸɬɫɹ ɮɪɟɣɦɚɦɢ. ȿɫɥɢ F1 ⊑ F2  ɢ ɯ א F1 , ɬɨ  F1, ݔ ٧ܸ ߙ ↔  F2 , ݔ ٧V  ߙ ɩɪɢ ɥɸɛɨɦ ɨɡɧɚɱɢɜɚɧɢɢ V. Ɉɩɪɟɞɟɥɟɧиɟ 33. Ɇɨɞɟɥɶ ܯ1 =< 1ܹ,ܴ1, 1ܸ >  ɧɚɡɵɜɚɟɬɫɹ ɨɬɤɪɵɬɨɣ ɩɨɞɦɨɞɟɥɶɸ ܯ2 =< 2ܹ,ܴ2, 2ܸ >, ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ: 
1) Ɏɪɟɣɦ < 1ܹ ,ܴ1> ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɵɦ ɩɨɞɮɪɟɣɦɨɦ ɮɪɟɣɦɚ 
< 2ܹ,ܴ2 >. 
2) ܦ݋݉ 1ܸ = ܦ݋݉ 2ܸ . 
3) ∀݌ א ܦ݋݉ 1ܸ ( 1ܸ ݌ = 2ܸ(݌) ת 1ܹ). Ɍɟɨɪɟɦɚ 3.(ɋɨɯɪɚɧɟɧɢɟ ɢɫɬɢɧɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɩɨɞɦɨɞɟɥɟɣ). 
ɉɨɥɨɠɢɦ М1  ɢ М2  ɷɬɨ ɦɨɞɟɥɢ ɢ М1  ɩɨɞɦɨɞɟɥɶ М2 , Ɏ ɷɬɨ ɭɧɢɜɟɪɫɚɥɶ-ɧɚɹ ɮɨɪɦɭɥɚ. ȿɫɥɢ М2 ٧ Ф, ɬɨ ɢɦɟɟɬ ɦɟɫɬɨ  М1٧ Ɏ. Ɉɩɪɟɞɟɥɟɧиɟ34. ɉɭɫɬɶ λ – ɦɨɞɚɥɶɧɚɹ ɥɨɝɢɤɚ. Ɇɨɞɟɥɶ Ʉɪɢɩɤɟ  ܯ =<ܹ,ܴ,ܸ > ɧɚɡɵɜɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ λ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α 
ɜɵɩɨɥɧɹɟɬɫɹ: ߙ א ߣ ↔ ܯ ٧ ߙ. 
Ɉɩɪɟɞɟɥɟɧиɟ35.Ʉɥɚɫɫ ɮɪɟɣɦɨɜ 𝛀 ɧɚɡɵɜɚɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɦ ɞɥɹ 
ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ λ, ɟɫɥɢ λ=λ(𝛀). ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ 
ɮɪɟɣɦɨɜ ɞɥɹ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ λ, ɬɨ λ ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɧɨɣ ɩɨ Ʉɪɢɩɤɟ. 
Ɉɩɪɟɞɟɥɟɧиɟ 36. Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɮɪɟɣɦɨɜ 𝛀, ɥɨɝɢɤɚ λ(𝛀), ɩɨɪɨ-
ɠɞɟɧɧɚɹ 𝛀, ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɮɨɪɦɭɥ, ɢɫɬɢɧɧɵɯ ɧɚ ɜɫɟɯ ɮɪɟɣɦɚɯ ɢɡ 𝛀. 
Ƚɨɜɨɪɢɦ, ɱɬɨ ɥɨɝɢɤɚ λ(𝛀) ɩɨɪɨɠɞɟɧɚ ɤɥɚɫɫɨɦ ɮɪɟɣɦɨɜ 𝛀. 
Ɍɟɨɪɟɦɚ 4. (ɬɟɨɪɟɦа ɨ ɩɨɥɧɨɬɟ ɦɨɞаɥɶɧɵɯ ɥɨɝɢɤ) Ʌɸɛɚɹ ɦɨɞɚɥɶɧɚɹ 
ɥɨɝɢɤɚ, ɪɚɫɲɢɪɹɸɳɚɹ Ʉ4, ɩɨɥɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɤɨɬɨɪɨɝɨ ɤɥɚɫɫɚ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɱɟɫɤɢɯ ɮɪɟɣɦɨɜ. 
Ʌɟɦɦɚ3. ȿɫɥɢ ɜɫɟ ɚɤɫɢɨɦɵ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ λ ɢɫɬɢɧɧɵ ɧɚ ɮɪɟɣɦɟ F ɢ  
ɩɨɫɬɭɥɢɪɨɜɚɧɧɵɟ ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ ɢ ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ modus ponens ɫɨɯɪɚɧɹɸɬ 
ɢɫɬɢɧɧɨɫɬɶ ɮɨɪɦɭɥ ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ ɦɨɞɟɥɢ Ʉɪɢɩɤɟ, ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɮɪɟɣɦɟ 
F, ɬɨ ɜɫɟ ɬɟɨɪɟɦɵλ ɢɫɬɢɧɵ ɧɚ F. 
Ɉɩɪɟɞɟɥɟɧиɟ37. ɉɭɫɬɶ f – ɨɬɨɛɪɚɠɟɧɢɟ ɮɪɟɣɦɚ ܨ1 =< 1ܹ ,ܴ1 >  ɧɚ ɮɪɟɣɦ ܨ2 =< 2ܹ,ܴ2 >. Ɉɬɨɛɪɚɠɟɧɢɟ f ɧɚɡɵɜɚɟɬɫɹ p – ɦɨɪɮɢɡɦɨɦ, ɟɫɥɢ: 
1  ∀ܽ, ܾ א 1ܹ  ܴܽ1ܾ → 𝑓 ܽ ܴ2𝑓 ܾ  , 
2  ∀ܽ, ܾ א 1ܹ  𝑓 ܽ ܴ2𝑓 ܾ →  ∃ܿ א 1ܹ  ܴܽ1ܿ&𝑓 ܿ = 𝑓 ܾ   . 
Ɉɩɪɟɞɟɥɟɧиɟ38. Ɉɬɨɛɪɚɠɟɧɢɟ f ɧɚɡɵɜɚɟɬɫɹ p – ɦɨɪɮɢɡɦɨɦ ɦɨɞɟɥɢ       ܯ1 =< 1ܹ ,ܴ1, 1ܸ > ɧɚ ɦɨɞɟɥɶ ܯ2 =< 2ܹ ,ܴ2, 2ܸ >, ɟɫɥɢ: 
1) fɹɜɥɹɟɬɫɹ p – ɦɨɪɮɢɡɦɨɦ ɮɪɟɣɦɚ < 1ܹ ,ܴ1 >  ɧɚ ɮɪɟɣɦ <
2ܹ,ܴ2 >, 
2) Dom( 1ܸ)=Dom( 2ܸ), 




Ɍɟɨɪɟɦɚ 5. ȿɫɥɢ f – p – ɦɨɪɮɢɡɦ ɦɨɞɟɥɢ ܯ1 =< 1ܹ ,ܴ1, 1ܸ >  ɧɚ ܯ2 =< 2ܹ,ܴ2, 2ܸ >, ɬɨ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α, ɩɨɫɬɪɨɟɧɧɨɣ ɢɡ ɩɪɨɩɨɡɢɰɢɨ-ɧɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ Dom( 1ܸ), ɜɵɩɨɥɧɹɟɬɫɹ: ∀ܽ א 1ܹ ܽ ٧ 1ܸ ܽ ↔ 𝑓 ܽ ٧ 2ܸ ܽ . ɉɪɟɞɥɨɠɟɧиɟ 1. 
1) ȿɫɥɢ ܯ1 =< 1ܹ,ܴ,ܸ > - ɨɬɤɪɵɬɚɹ  ɩɨɞɦɨɞɟɥɶ ɦɨɞɟɥɢ  ܯ2 =< 2ܹ ,ܴ,ܸ >, ɬɨ ɞɥɹ ɤɚɠɞɨɣ ɮɨɪɦɭɥɵ ߙ ɜɵɩɨɥɧɹɟɬɫɹ ܯ2 ٧ ߙ ɜɥɟ-ɱɟɬ ܯ1 ٧ ߙ. 
2) ȿɫɥɢ ɮɪɟɣɦ ܨ1  ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɵɦ ɩɨɞɮɪɟɣɦɨɦ ɮɪɟɣɦɚ ܨ2 , ɬɨ λ(ܨ2)⊆ λ(ܨ1). 
3) ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ p – ɦɨɪɮɢɡɦ ɮɪɟɣɦɚ ܨ1 ɧɚ ɮɪɟɣɦ ܨ2, ɬɨ ߣ(ܨ1) ⊆ߣ(ܨ2). Ɉɩɪɟɞɟɥɟɧиɟ39. ɉɭɫɬɶ ܯ =< ܹ,ܴ,ܸ > - ɩɪɨɢɡɜɨɥɶɧɚɹ ɦɨɞɟɥɶ Ʉɪɢɩɤɟ. 
ɉɨɞɦɧɨɠɟɫɬɜɨ ܺ ⊆ ܹ ɧɚɡɵɜɚɟɬɫɹ ɮɨɪɦɭɥɶɧɵɦ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɮɨɪɦɭɥɚ α 
ɬɚɤɚɹ, ɱɬɨ ܺ = {ݔ|ݔ א ܹ, ݔ ⊢ܸ ߙ} . Эɥɟɦɟɧɬ ߙ א ܹɧɚɡɵɜɚɟɬɫɹ ɮɨɪɦɭɥɶɧɵɦ, ɟɫɥɢ ɦɧɨɠɟɫɬɜɨ {α} ɮɨɪɦɭɥɶɧɨ. ɉɭɫɬɶ S – ɧɨɜɨɟ ɨɡɧɚɱɢɜɚɧɢɟ ɤɚɤɢɯ-ɬɨ ɩɪɨ-
ɩɨɡɢɰɢɨɧɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɧɚ ɮɪɟɣɦɟ <W,R> ɦɨɞɟɥɢ M. Ɉɡɧɚɱɢɜɚɧɢɟ S 
ɧɚɡɵɜɚɟɬɫɹ ɮɨɪɦɭɥɶɧɵɦ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɩɟɪɟɦɟɧɧɨɣ ݌݆ א ܦ݋݉(ܵ) ɩɨɞɦɧɨ-
ɠɟɫɬɜɨ ܵ(݌݆ ) ɮɨɪɦɭɥɶɧɨ, ɬɨ ɟɫɬɶ ɫɭɳɟɫɬɜɭɟɬ ɮɨɪɦɭɥɚ ߙ݆  ɬɚɤɚɹ, ɱɬɨ ܵ ݌݆  =ܸ(ߙ݆ ). 
Ɍɟɨɪɟɦɚ 6. Ⱦɥɹ ɥɸɛɨɣ ɧɨɪɦɚɥɶɧɨɣ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ λ, ɪɚɫɲɢɪɹɸɳɟɣ 
ɥɨɝɢɤɭ Ʉ, ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ r ɞɨɩɭɫɬɢɦɨ  ɜ ɥɨɝɢɤɟ λ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ r ɢɫɬɢɧɧɨ ɧɚ ɤɚɧɨɧɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ܥߣ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɨɪ-ɦɭɥɶɧɨ ɨɩɪɟɞɟɥɢɦɵɯ ɨɡɧɚɱɢɜɚɧɢɣ. 
Ɉɩɪɟɞɟɥɟɧиɟ40.Ɇɨɞɟɥɶ Ʉɪɢɩɤɟ ܭ݊  ɧɚɡɵɜɚɟɬɫɹ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢ ߣ, ɟɫɥɢ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α(݌1 ,… ,݌݊), ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɩɟɪɟɦɟɧɧɵɯ ݌1 ,… , ݌݊ , ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ: ߙ ݌1,… ,݌݊ א ߣ ↔ ܭ݊ ٨ ߙ ݌1,… ,݌݊ . Ɉɩɪɟɞɟɥɟɧиɟ 41.Ƚɨɜɨɪɢɦ, ɱɬɨ ɥɨɝɢɤɚ ߣ  ɢɦɟɟɬ ɫɥɚɛɨɟ ɫɜɨɣɫɬɜɨ ɤɨ-
ɧɚɤɪɵɬɢɣ  ɟɫɥɢ ɞɥɹ ɥɸɛɨɝɨ ɤɨɧɟɱɧɨɝɨ ɤɨɪɧɟɜɨɝɨ ɮɪɟɣɦɚF ɢ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɚɧɬɢɰɟɩɢ 𝛶 ɫɝɭɫɬɤɨɜ ɢɡ F, ɮɪɟɣɦ ܨ1, ɩɨɥɭɱɟɧɧɵɣ ɞɨɛɚɜɥɟɧɢ-ɟɦ ɤɚɤ ɤɨɪɧɹ ɨɞɧɨɷɥɟɦɟɧɬɧɨɝɨ ɪɟɮɥɟɤɫɢɜɧɨɝɨ ɤɨ-ɧɚɤɪɵɬɢɹ ɤɨ ɮɪɟɣɦɭ ڂ ܥܴܿא𝛶ܴ , ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ߣ – ɮɪɟɣɦɨɦ. 
 
ɉɨɫɬɪɨɟɧиɟ ɦɨɞɟɥи 𝑪𝒉𝝀(𝒏). ɉɭɫɬɶ λ – ɧɨɪɦɚɥɶɧɚɹ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚɹ ɦɨɞɚɥɶɧɚɹ ɥɨɝɢɤɚ, 
ɪɚɫɲɢɪɹɸɳɚɹ Ʉ4 ɢ 𝑃 ≔ {݌1,… ,݌݊} – ɦɧɨɠɟɫɬɜɨ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶɧɵɯ ɩɟɪɟ-ɦɟɧɧɵɯ. Ɇɨɞɟɥɶ Ʉɪɢɩɤɟ ܥℎߣ(݊)  ɨɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɟɪɜɵɣ ɫɥɨɣ 1ܵ ܥℎߣ(݊)  ɦɨɞɟɥɢ ܥℎߣ(݊) ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɫɝɭɫɬɤɨɜ ɫɨ ɜɫɟ-ɜɨɡɦɨɠɧɵɦɢ ɨɡɧɚɱɢɜɚɧɢɹɦɢ V ɩɟɪɟɦɟɧɧɵɯ ɢɡ 𝑃 , ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɞɭɛɥɢ-
ɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɬɟɦ ɠɟ ɫɚɦɵɦ ɨɡɧɚɱɢɜɚɧɢɟɦ ɢ ɧɟ ɢɦɟɸɬ ɫɝɭɫɬɤɨɜ, ɤɨɬɨ-
ɪɵɟ ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ Ʉɪɢɩɤɟ, ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɫɝɭɫɬɨɤ ɢɡ 1ܵ ܥℎߣ(݊)  ɹɜɥɹɟɬɫɹ λ – ɮɪɟɣɦɨɦ. ɉɭɫɬɶ ɩɨɞɦɨɞɟɥɶ ܵ݉ ܥℎߣ(݊)  ɩɨɫɬɪɨɟɧɚ. ɉɨɫɬɪɨɢɦ ɩɨɞɦɨɞɟɥɶ ܵ݉+1 ܥℎߣ(݊)  ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼɵɛɢɪɚɟɦ ɥɸɛɭɸ ɚɧɬɢɰɟɩɶ 𝛶 
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˔ˆ˖˔˕ˍˑ˅ ˋˊ ܵ݉ ܥℎߣ(݊) , ˋˏˈˡ˜˖ˡ ˒ˑ ˍ˓˃ˌːˈˌ ˏˈ˓ˈ ˑˇˋː ˔ˆ˖˔˕ˑˍ ˆˎ˖˄ˋ-ː˞ m, ˋ ˇˑ˄˃˅ˎˢˈˏ ˅ ܵ݉+1 ܥℎߣ(݊)  ˔ˆ˖˔˕ˑˍ С, ˒ˑˎ˃ˆ˃ˢ С ːˈ˒ˑ˔˓ˈˇ˔˕˅ˈː-ː˞ˏ ˒˓ˈˇ˛ˈ˔˕˅ˈːːˋˍˑˏ ˔ˆ˖˔˕ˍˑ˅ ˋˊ 𝛶. П˓ˋ ˠ˕ˑˏ ˗˓ˈˌˏ ܥܴ≤ ˇˑˎˉˈː ˄˞˕˟ λ – ˗˓ˈˌˏˑˏ, ˋ ˈ˔ˎˋ ˃ː˕ˋ˙ˈ˒˟ 𝛶 ˔ˑ˔˕ˑˋ˕ ˕ˑˎ˟ˍˑ ˋˊ ˑˇːˑˆˑ ˓ˈ˗ˎˈˍ˔ˋ˅ːˑˆˑ ˔ˆ˖˔˕ˍ˃ ܥ1, ˕ˑ ˔ˆ˖˔˕ˑˍ С ːˈ ˇˑˎˉˈː ˄˞˕˟ ˒ˑˇˏˑˇˈˎ˟ˡ ˔ˆ˖˔˕ˍ˃ ܥ1. П˓ˑˇˑˎ-ˉ˃ˢ ˠ˕ˑ˕ ˒˓ˑ˙ˈ˔˔, ˒ˑˎ˖˚˃ˈˏ ˏˑˇˈˎ˟ ܥℎߣ(݊). Ɍɟɨɪɟɦɚ 7[2. Ɍɟɨɪɟɦɚ 12.9].Ⱦɥɹ ɥɸɛɨɣ ɦɨɞɚɥɶɧɨɣ ɥɨɝɢɤɢλ, ɪɚɫɲɢ-
ɪɹɸɳɟɣ Ʉ4,ɦɨɞɟɥɶ Ʉɪɢɩɤɟܥℎߣ(݊)ɹɜɥɹɟɬɫɹn-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɞɥɹ λ. Ɍɟɨɪɟɦɚ8[2. Ɍɟɨɪɟɦɚ 12.10]. Ʌɸɛɨɣ ɷɥɟɦɟɧɬ ɦɨɞɟɥɢܥℎܭ4(n) ɹɜɥɹɟɬɫɹ ɮɨɪɦɭɥɶɧɵɦ. ȼ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɥɸɛɨɣ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣ ɥɨɝɢɤɢ λ, 
ɪɚɫɲɢɪɹɸɳɟɣ Ʉ4, ɥɸɛɨɣ ɷɥɟɦɟɧɬ ɦɨɞɟɥɢܥℎߣ(݊) ɹɜɥɹɟɬɫɹ ɮɨɪɦɭɥɶɧɨ ɨɩɪɟ-ɞɟɥɢɦɵɦ. 




3ɉɈɋɌɊɈȿɇɂȿ N-ХȺɊȺɄɌȿɊɂɋɌɂЧȿɋɄɈɃ ɆɈȾȿɅɂ 
 
ȼɚɠɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɩɨ-
ɫɬɪɨɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɡɚɞɚɧɧɨɣ ɥɨɝɢɤɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɥɨɝɢɤɭ L=L(ܩ݇ ) ɲɢɪɢɧɵ kɢ ɦɧɨɠɟɫɬɜɨ ɩɪɨɩɨɡɢɰɢɨɧɚɥɶ-ɧɵɯ ɩɟɪɟɦɟɧɧɵɯ𝑃 ≔ {݌1 ,… , ݌݊}.  ɉɨɫɬɪɨɢɦ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ܥℎܮ ݊  ɞɥɹ ɥɨɝɢɤɢ L=L(ܩ݇). ɉɟɪɜɵɣ ɫɥɨɣ 1ܵ(ܥℎܮ ݊ )  ɦɨɞɟɥɢ  ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɵɪɨɠɞɟɧ-ɧɵɯ(ɨɞɧɨɷɥɟɦɟɧɬɧɵɯ) ɫɝɭɫɬɤɨɜ ɫɨ ɜɫɟɜɨɡɦɨɠɧɵɦɢ ɨɡɧɚɱɢɜɚɧɢɹɦɢ V ɩɟɪɟ-





Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɨɝɨ ɫɥɨɹ ɦɨɞɟɥɢ ɜɵɛɢɪɚɟɦ ɩɪɨɢɡɜɨɥɶɧɵɣ ɫɝɭɫɬɨɤ 
C ɩɟɪɜɨɝɨ ɫɥɨɹ ɢ ɩɪɢɩɢɫɵɜɚɟɦ ɤ ɧɟɦɭ ɫɧɢɡɭ ɤɚɤ ɤɨ – ɧɚɤɪɵɬɢɟ (R-
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ) ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɫɝɭɫɬɤɢ ܥ݅ א 1ܵ(ܥℎܮ ݊ ) , ɧɟ ɢɡɨɦɨɪɮɧɵɟ ɫɝɭɫɬɤɭ C ɤɚɤ ɦɨɞɟɥɶ. 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɪɟɬɶɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɚɧɬɢɰɟɩɶ 𝛶ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ: ɛɟɪɟɦ ɧɟ ɛɨɥɟɟ kɪɚɡɥɢɱɧɵɯ ɫɝɭɫɬɤɨɜ ɜɬɨɪɨɝɨ ɫɥɨɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɞɢɧ 
ɢ ɬɨɬ ɠɟ, ɞɨɫɬɢɠɢɦɵɣ ɢɡ ɧɢɯ, ɫɝɭɫɬɨɤ ɩɟɪɜɨɝɨ ɫɥɨɹ. Ʉ ɤɚɠɞɨɣ ɬɚɤɨɣ ɚɧɬɢɰɟ-
ɩɢ ɩɪɢɩɢɫɵɜɚɟɦ ɫɧɢɡɭ ɫɝɭɫɬɨɤ ܥ݅ א 1ܵ(ܥℎܮ ݊ ) ɤɚɤ ɤɨ – ɧɚɤɪɵɬɢɟ ɞɥɹ ɞɚɧɧɨɣ ɚɧɬɢɰɟɩɢ.ȿɫɥɢ 𝛶 ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɫɝɭɫɬɤɚ Ʉ, ɬɨ ɤɨ – ɧɚɤɪɵɬɢɟ ܥ݅  ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɢɡɨɦɨɪɮɟɧ Ʉ ɤɚɤ ɦɨɞɟɥɶ. 
 
ɉɨɥɭɱɟɧɧɭɸ ɦɨɞɟɥɶ ɨɛɨɡɧɚɱɢɦ ܥℎܮ ݊ . ɉɨ ɩɨɫɬɪɨɟɧɢɸ ܥℎܮ ݊ = ߤ݅ , ˆˇ  ˈߤ݅ −  ˍˑˏ˒ˑːˈː˕˞. Ɍɟɨɪɟɦɚ 1.Ɇɨɞɟɥɶ Cℎܮ(n)n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɞɥɹ ɥɨɝɢɤɢ L(ܩ݇). Дɨɤаɡаɬɟɥɶɫɬɜɨ. 
Ɋɢɫ. 1. 1ܵ(ܥℎܮ(݊)) 
Ɋɢɫ. 3. ܵ≤2(ܥℎܮ(݊)) 
Ɋɢɫ. 2. ߤ݅  
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1) Ɏɪɟɣɦ ɦɨɞɟɥɢ Cℎܮ(n) - L-ɮɪɟɣɦ ɩɨ ɩɨɫɬɪɨɟɧɢɸ, ɬ.ɤ. ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨɫɬɪɨɟɧɢɹ ɞɨɛɚɜɥɹɥɢ ɤɚɤ ɤɨ – ɧɚɤɪɵɬɢɟ ɬɚɤɢɟ ɫɝɭɫɬɤɢ C, ɱɬɨ ܥ≤ܴ  - L-
ɮɪɟɣɦ.ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɹ ɥɸɛɨɣ ɮɨɪɦɭɥɵ α א L ɜɵɩɨɥɧɹɟɬɫɹCℎܮ(n) ٧ ߙ. 2) ɉɭɫɬɶ α ב  ܮ. L-ɬɚɛɥɢɱɧɚɹ (ɮɢɧɢɬɧɨ-ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɚ), ɬɨɝɞɚ ɫɭɳɟ-
ɫɬɜɭɟɬ ɤɨɧɟɱɧɵɣ L-ɮɪɟɣɦ ɫ ɨɡɧɚɱɢɜɚɧɢɟɦ V ɧɚ F: F ٬ܸ α. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɜɫɟ ɫɝɭɫɬɤɢ ɹɜɥɹɸɬɫɹ ɜɵɪɨɠɞɟɧɧɵɦɢ, ɬ.ɟ. ɜɫɟ ɫɝɭɫɬɤɢ 
ɧɚɲɟɝɨ ɮɪɟɣɦɚ ɨɞɧɨɷɥɟɦɟɧɬɧɵɟ. ɉɨɷɬɨɦɭ ɷɥɟɦɟɧɬ ɮɪɟɣɦɚ F ɨɬɨɠɞɟɫɬɜɥɹɟɦ 
ɫɨ ɫɝɭɫɬɤɨɦ, ɤɨɬɨɪɵɣ ɨɧ ɩɨɪɨɠɞɚɟɬ. 
ɉɪɟɨɛɪɚɡɭɟɦ ɦɨɞɟɥɶ<F,V> ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɚ) ɟɫɥɢ ɪɚɡɥɢɱɧɵɟ ɷɥɟɦɟɧɬɵ ɩɟɪɜɨɝɨ ɫɥɨɹ 1ܵ(F) ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɨɡ-ɧɚɱɢɜɚɧɢɹ, ɬɨ ɦɵ ɢɯ ɫɤɥɟɢɜɚɟɦ ɜ ɨɞɢɧ. Эɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɟɫɬɶ ɪ-ɦɨɪɮɢɡɦ 
ɦɨɞɟɥɟɣ, ɬɨɝɞɚ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɨɛɪɚɡɟܨ1 ٬ܸ α. ɛ) ɟɫɥɢ ɩɪɨɢɡɜɨɥɶɧɵɣ ɫɝɭɫɬɨɤ ɋ2 א ܵ2 ( ܨ1 ): ܥ2ܴ = ܥ1ܴ ׫  ܥ2  - ɤɨ-ɧɚɤɪɵɬɢɟɞɥɹ ɋ1 א 1ܵ (F)  ɢ ܥ2  ɢɡɨɦɨɪɮɟɧɫɝɭɫɬɤɭ ɋ1 , ɤɚɤ ɦɨɞɟɥɶ, ɬɨɝɞɚ ܥ2 ɫɤɥɟɢɜɚɟɦ ɫ ܥ1– ɷɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɚɤɠɟ ɪ–ɦɨɪɮɢɡɦ, ɬɨɝɞɚ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɨɛɪɚɡɟ ܨ2 ٬ܸ α. 
ɜ) ɟɫɥɢɫɝɭɫɬɤɢɋ1 ɢ ɋ2ɜɬɨɪɨɝɨ ɫɥɨɹ ܨ2 ɬɚɤɢɟ, ɱɬɨ ɋ1ܴ ≅ ܥ2ܴ  , ɬ.ɟ. ɷɬɨ ɤɨ-ɧɚɤɪɵɬɢɟ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɚɧɬɢɰɟɩɢ ɢ ɋ1  ɢ ɋ2  ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ, ɬɨɝɞɚܥ1ɢܥ2  ɫɤɥɟɢɜɚɟɦ ɜ ɨɞɢɧ ɫɝɭɫɬɨɤ Ʉ. Эɬɨ ɪ-ɦɨɪɮɢɡɦ ɢ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɨɛɪɚɡɟ ܨ3 ٬α. ɉɪɨɜɟɞɟɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚ), ɛ) ɢ ɜ) ɞɥɹ ɫɝɭɫɬɤɨɜ ɬɪɟɬɶɟɝɨ ɫɥɨɹ. ɉɨɥɭ-
ɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɪɟɣɦ ɬɚɤɠɟ ɨɛɨɡɧɚɱɢɦ ܨ3. ɉɨɤɚɠɟɦ ɬɟɩɟɪɶ, ɱɬɨ < ܨ3 ,V> - ɨɬɤɪɵɬɚɹ ɩɨɞɦɨɞɟɥɶ C ℎܮ (n): 
<ܨ3,V>⊑Cℎܮ(n). 
1) ɉɨ ɩɨɫɬɪɨɟɧɢɸCℎܮ (n)∀ɋ11 א 1ܵ ܨ3 ∃ܭ11 א 1ܵ Cℎܮ(݊) : ɋ11 ≅ ܭ11  ɤɚɤ ɦɨ-
ɞɟɥɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 1ܵ ܨ3,ܸ ⊑ ڂܭ݅1, ɬ.ɟ.: 1ܵ < ܨ3 ,ܸ > ≅ 1ܵ ܥℎܮ ݊  ; 
2) ɉɭɫɬɶ ɋ02–ɩɪɨɢɡɜɨɥɶɧɵɣ ɫɝɭɫɬɨɤ ɜɬɨɪɨɝɨ ɫɥɨɹ ܨ3 . Ɍɨɝɞɚ (ܥ02)ܴ =
{ܥ11} ׫ ܥ02 , ɬ.ɟ. ɋ02 - ɤɨ-ɧɚɤɪɵɬɢɟ ɚɧɬɢɰɟɩɢ {ɋ11}. Ɏɪɟɣɦ (ܥ02)ܴ −L-ɮɪɟɣɦ, ɤɚɤ ɨɬɤɪɵɬɵɣ ɩɨɞɮɪɟɣɦ L-ɮɪɟɣɦɚ ܨ3 . ɉɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ: ɞɥɹ ɫɝɭɫɬɤɚ 
ɋ11 ∃ܭ11 א 1ܵ Cℎܮ(݊) : ɋ11 ≅ ܭ11ɤɚɤ ɦɨɞɟɥɢ. ɉɨ ɩɨɫɬɪɨɟɧɢɸ N – ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɫɝɭɫɬɤɚ ܥ02  ɧɚɣɞɟɬɫɹ ɫɝɭɫɬɨɤ Ʉ02 א ܵ2 Cℎܮ(݊) , ɬɚɤɨɣ ɱɬɨ 
(ܥ02)ܴ ≅ (К02)ܴ  ɤɚɤ ɦɨɞɟɥɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɫɢɥɭ ɩɪɨɢɡɜɨɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ܥ02, ɩɨɥɭɱɚɟɦ:ܵ≤2 < ܨ3,ܸ > ≅ (ڂܭ݅2)ܴ ⊑ ܵ≤2(ܥℎܮ ݊ ), ɬ.ɟ. ɩɨɞɮɪɟɣɦ ɮɪɟɣ-ɦɚܨ3, ɝɥɭɛɢɧɵ ɧɟ ɛɨɥɶɲɟ ɞɜɭɯ, ɢɡɨɦɨɪɮɟɧ ɨɬɤɪɵɬɨɣ ɩɨɞɦɨɞɟɥɢ ܥℎܮ ݊ . 
3) ɉɭɫɬɶ ɋ03  - ɩɪɨɢɡɜɨɥɶɧɵɣ ɫɝɭɫɬɨɤ ɬɪɟɬɶɟɝɨ ɫɥɨɹ ܨ3 . Ɍɨɝɞɚ 
(ܥ03)ܴ = {ܥ12,… ,ܥ𝑡2}ܴ ׫ ܥ03 , ɝɞɟ 𝑡 ≤ ݇  , ɬ.ɟ. ɋ03  - ɤɨ-ɧɚɤɪɵɬɢɟ ɚɧɬɢɰɟɩɢ 
{ܥ12,… ,ܥ𝑡2}. Ɏɪɟɣɦ (ܥ03)ܴ  - L-ɮɪɟɣɦ, ɤɚɤ ɨɬɤɪɵɬɵɣ ɩɨɞɮɪɟɣɦ L-ɮɪɟɣɦɚ ܨ3 . 
ɉɨ ɜɬɨɪɨɦɭ ɩɭɧɤɬɭ: ɞɥɹ ɫɝɭɫɬɤɚ ɋ݅2 ∃ܭ݅2 א ܵ2 Cℎܮ(݊) : (ɋ݅1)≤ܴ ≅ (ܭ݅1)≤ܴ ɤɚɤ ɦɨɞɟɥɢ,  ݅ א [1,݇]. ɉɨ ɩɨɫɬɪɨɟɧɢɸ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɫɝɭɫɬɤɚ ܥ03 ɧɚɣ-
ɞɟɬɫɹ ɫɝɭɫɬɨɤ Ʉ03 א ܵ3 Cℎܮ(݊) , ɬɚɤɨɣ ɱɬɨ (ܥ03)ܴ ≅ (К03)ܴ ɤɚɤ ɦɨɞɟɥɢ. ɋɥɟɞɨ-ɜɚɬɟɥɶɧɨ, ɜ ɫɢɥɭ ɩɪɨɢɡɜɨɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ܥ02, ɩɨɥɭɱɚɟɦ:  
< ܨ3 ,ܸ >= ܵ≤3 < ܨ3 ,ܸ > ≅ (ڂܭ݅3)ܴ ⊑ ܵ≤3(ܥℎܮ ݊ , ɬ.ɟ. ɦɨɞɟɥɶ<ܨ3,ܸ>ɢɡɨɦɨɪɮɧɚ ɨɬɤɪɵɬɨɣ ɩɨɞɦɨɞɟɥɢ ܥℎܮ ݊ . 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ<ܨ3,V> - ɨɬɤɪɵɬɚɹ ɩɨɞɦɨɞɟɥɶ ܥℎܮ ݊  ɢ ɧɚ ɷɬɨɣ ɩɨɞɦɨɞɟɥɢ ɨɩɪɨɜɟɪɝɚɟɬɫɹ ɩɪɢ ɨɡɧɚɱɢɜɚɧɢɢ Vɮɨɪɦɭɥɚ α. ɋɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɩɨ ɫɜɨɣɫɬɜɭ ɨɬɤɪɵɬɨɣ ɩɨɞɦɨɞɟɥɢ[3],ܥℎܮ ݊ ٬α.■ ɉɨɤɚɠɟɦ, ɱɬɨ ɞɥɹ ɧɚɲɟɣ ɬɚɛɥɢɱɧɨɣ ɥɨɝɢɤɢL(ܩ݇) ɥɸɛɨɣ ɷɥɟɦɟɧɬ ɢɡ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɮɨɪɦɭɥɶɧɨ ɨɩɪɟɞɟɥɢɦɵɦ. 
Ɍɟɨɪɟɦɚ 2.∀ݔ א ܥℎܮ(݊), x – ɮɨɪɦɭɥɶɧɨ ɨɩɪɟɞɟɥɢɦ. Дɨɤаɡаɬɟɥɶɫɬɜɨ.Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɪɨɜɟɞɟɦ ɢɧɞɭɤɰɢɟɣ ɩɨ ɝɥɭɛɢɧɟ ɷɥɟ-
ɦɟɧɬɨɜ ɦɨɞɟɥɢ ܥℎܮ(݊).Ⱦɥɹ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚx א ܥℎܮ(݊)ɨɩɪɟɞɟɥɢɦ: 
 ߙ ݔ =  {݌݅|ݔ ٧ ݌݅}ٿ {⌐݌݅|ݔ ٬ ݌݅}. 
 
ɋɧɚɱɚɥɚ ɦɵ ɩɨɤɚɠɟɦ, ɱɬɨ ɜɫɟ ɷɥɟɦɟɧɬɵ ɝɥɭɛɢɧɵ ɨɞɢɧ ɮɨɪɦɭɥɶɧɨ ɨɩ-
ɪɟɞɟɥɢɦɵ. ȿɫɥɢ ɯ– ɪɟɮɥɟɤɫɢɜɧɵɣ ɷɥɟɦɟɧɬ (ɜɵɪɨɠɞɟɧɧɵɣ ɫɝɭɫɬɨɤ) ɝɥɭɛɢɧɵ 
ɨɞɢɧ, ɬɨ ɮɨɪɦɭɥɚ  
 ߚ ݔ = ߙ(ݔ)ٿ□ߙ(ݔ) 
 
ɨɩɪɟɞɟɥɹɟɬ ɷɥɟɦɟɧɬ ɯ, ɬ.ɟ. ɞɚɧɧɚɹ ɮɨɪɦɭɥɚ ɢɫɬɢɧɧɚ ɬɨɥɶɤɨ ɧɚ ɷɥɟɦɟɧɬɟɯ.  
ȼ ɫɚɦɨɦ ɞɟɥɟ, ߚ ݔ  ɢɫɬɢɧɧɚ ɧɚ ɯ. ȿɫɥɢ ݀ ٧ܸ ߚ ݔ , ɬɨ d ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɝɥɭɛɢɧɭ ɛɨɥɶɲɟ, ɱɟɦ ɨɞɢɧ, ɜ ɫɢɥɭ ɢɫɬɢɧɧɨɫɬɢ ɧɚ ɧɟɦ □ߙ(ݔ). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, 
ɟɫɥɢ d ɢɦɟɟɬ ɝɥɭɛɢɧɭ >1 ɢ ɧɚ ɧɟɦ ɢɫɬɢɧɧɚ □ߙ(ݔ), ɬɨ ɜɫɟ ɞɨɫɬɢɠɢɦɵɟ ɢɡ ɧɟɝɨ 
ɷɥɟɦɟɧɬɵ (ɫɝɭɫɬɤɢ) ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɨ ɩɨɫɬɪɨɟɧɢɸ 
n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɷɥɟɦɟɧɬ d (ɫɝɭɫɬɨɤ, ɩɨɪɨɠ-
ɞɟɧɧɵɣ d) ɩɪɢɧɚɞɥɟɠɢɬ ɩɟɪɜɨɦɭ ɫɥɨɸ. ɇɨ ɬɨɝɞɚ ɫɝɭɫɬɤɢ, ɩɨɪɨɠɞɟɧɧɵɟ xɢ d 
ɫɨɜɩɚɞɚɸɬ (ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ), ɬ.ɟ. x=d, ɬ.ɤ. ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɟɪɜɨɝɨ 
ɫɥɨɹ ɛɪɚɥɢ ɬɨɥɶɤɨ ɧɟɢɡɨɦɨɪɮɧɵɟ ɫɝɭɫɬɤɢ. 
ɉɨ ɩɨɫɬɪɨɟɧɢɸ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɷɥɟɦɟɧɬɵ ɜɬɨɪɨɝɨ 
ɫɥɨɹ(ɜɵɪɨɠɞɟɧɧɵɟ ɫɝɭɫɬɤɢ, ɩɨɪɨɠɞɟɧɧɵɟ ɷɬɢɦɢ ɷɥɟɦɟɧɬɚɦɢ) ɹɜɥɹɸɬɫɹ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦɢ (ɤɨ – ɧɚɤɪɵɬɢɹɦɢ) ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ 
ɫɥɨɹ (ɜɵɪɨɠɞɟɧɧɵɯ ɫɝɭɫɬɨɤ, ɩɨɪɨɠɞɟɧɧɵɦɢ ɷɬɢɦɢ ɷɥɟɦɟɧɬɚɦɢ). 
ɉɭɫɬɶ ݕ א ܵ2(ܥℎܮ(݊)) – R – ɩɪɟɞɲɟɫɬɜɟɧɧɢɤ ɷɥɟɦɟɧɬɚ ɯ (ɜɵɪɨɠɞɟɧɧɨɝɨ ɫɝɭɫɬɤɚ, ɩɨɪɨɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɨɦ ɯɩɟɪɜɨɝɨ ɫɥɨɹ). Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɭ 
ɝɥɭɛɢɧɵ ɞɜɚ ɨɩɪɟɞɟɥɢɦ ɮɨɪɦɭɥɭ: ߚ(ݕ) = ߙ(ݕ)ٿ ◊ ߙ(ݕ)ٿ ◊ ߚ(ݔ)ٿ {⌐ ◊ ߚ ݅ : ݅ א 1ܵ(ܥℎܮ(݊)), ݅ ≠ ݔ} ٿ ٿ□(ߙ ݕ ڀߚ ݔ )ٿ  ⌐ߚ ݅ ݅אܵ1 ܥℎܮ(݊) . 
 
ɉɨɤɚɠɟɦ, ɱɬɨ ɮɨɪɦɭɥɚ ߚ ݕ  ɨɩɪɟɞɟɥɹɟɬ ɡɚɞɚɧɧɵɣ ɷɥɟɦɟɧɬ ɭ ɝɥɭɛɢɧɵ 
ɞɜɚ. ɂɡ ɫɬɪɨɟɧɢɹ ɮɨɪɦɭɥɵ ɜɢɞɧɨ, ɱɬɨ ɨɧɚ ɢɫɬɢɧɧɚ ɧɚ ɷɥɟɦɟɧɬɟ ɭ. ɉɭɫɬɶ ݀ ٧ܸ ߚ ݕ , ɬɨɝɞɚ ɷɥɟɦɟɧɬ݀  ɢɦɟɟɬ ɝɥɭɛɢɧɭ >1 ɜ ɫɢɥɭ ɢɫɬɢɧɧɨɫɬɢ ɧɚ ɧɟɦ ڀ ⌝ߚ(݅)݅אܵ1(ܥℎܮ(݊)) . ȼ ɫɢɥɭ ◊ ߚ(ݔ) ,dɥɟɠɢɬ ɜ ɬɨɣ ɠɟ ɤɨɦɩɨɧɟɧɬɟn-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɱɬɨ ɢ ɭ,ɬ.ɟ. ɜɢɞɹɬ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɫɝɭɫɬɨɤ ɩɟɪɜɨɝɨ 
ɫɥɨɹ, ɩɨɪɨɠɞɟɧɧɵɣ ɷɥɟɦɟɧɬɨɦ ɯ. ȿɫɥɢ d ɢɦɟɟɬ ɝɥɭɛɢɧɭ ɬɪɢ, ɬɨ, ɜ ɫɢɥɭ ɢɫɬɢɧ-
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ɧɨɫɬɢ ɧɚ ɧɟɦ □(ߙ ݕ ڀߚ ݔ ), ɫɝɭɫɬɨɤ, ɩɨɪɨɠɞɟɧɧɵɣ d, ɹɜɥɹɟɬɫɹ ɤɨ – ɧɚɤɪɵɬɢ-
ɟɦ ɬɪɢɜɢɚɥɶɧɨɣ ɚɧɬɢɰɟɩɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɫɝɭɫɬɤɚ C(y). ɇɨ ɜ ɫɢ-
ɥɭ ɢɫɬɢɧɧɨɫɬɢ ɧɚ dɮɨɪɦɭɥɵ□(ߙ ݕ ڀߚ ݔ )ɫɝɭɫɬɤɢ C(d) ɢ C(y) ɢɡɨɦɨɪɮɧɵ ɤɚɤ 
ɦɨɞɟɥɢ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɨ ɩɨɫɬɪɨɟɧɢɸ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ɋɥɟ-
ɞɨɜɚɬɟɥɶɧɨ, ɫɝɭɫɬɨɤ ɋ(d) ɦɨɠɟɬ ɢɦɟɬɶ ɬɨɥɶɤɨ ɝɥɭɛɢɧɭ ɞɜɚ. Ɍɨɝɞɚ ɫɝɭɫɬɤɢ 
ɋ(d) ɢ ɋ(ɭ) ɩɪɢɧɚɞɥɟɠɚɬ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɤɨɦɩɨɧɟɧɬɟ, ɢɦɟɸɬ ɝɥɭɛɢɧɭ ɞɜɚ ɢ 
ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ. Ɂɧɚɱɢɬ, dɢ ɭ ɩɪɢɧɚɞɥɟɠɚɬ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɫɝɭɫɬɤɭ 
ɜɬɨɪɨɝɨ ɫɥɨɹ, ɢɦɟɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɨɡɧɚɱɢɜɚɧɢɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,d=y.  
ɉɨ ɩɨɫɬɪɨɟɧɢɸ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɷɥɟɦɟɧɬɵ ɬɪɟɬɶɟɝɨ 
ɫɥɨɹ(ɜɵɪɨɠɞɟɧɧɵɟ ɫɝɭɫɬɤɢ, ɩɨɪɨɠɞɟɧɧɵɟ ɷɬɢɦɢ ɷɥɟɦɟɧɬɚɦɢ) ɹɜɥɹɸɬɫɹ ɤɨ – 
ɧɚɤɪɵɬɢɹɦɢ ɚɧɬɢɰɟɩɟɣ ɢɡ ɷɥɟɦɟɧɬɨɜɜɬɨɪɨɝɨ ɫɥɨɹ. 
ɉɭɫɬɶ ݖ א ܵ3(ܥℎܮ ݊ )  – ɤɨ-ɧɚɤɪɵɬɢɟɚɧɬɢɰɟɩɢY, ɝɞɟ Y={ ܥ12,… ,ܥ𝑡2} ⊆ܵ2(ܥℎܮ ݊ ). Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ z ɝɥɭɛɢɧɵ ɬɪɢ ɨɩɪɟɞɟɥɢɦ ɮɨɪɦɭɥɭ:  
 ߚ ݖ = ߙ ݖ ٿ ◊ ߙ ݖ ٿ  ◊ ߚ ݅ ݖܴ݅ٿ⌝ܴ݅ݖ ٿ ٿ□(  ߚ ܿ ڀ ߙ ݖ  ٿ ◊ ߙ ݖ  ٿ  ⌝ߚ ݔ ݔאܵ≤2(ܥℎܮ ݊ )ܿאݖܴ< . ɉɨɤɚɠɟɦ, ɱɬɨ ɮɨɪɦɭɥɚ ߚ ݖ  ɨɩɪɟɞɟɥɹɟɬ ɡɚɞɚɧɧɵɣ ɷɥɟɦɟɧɬ z ɝɥɭɛɢɧɵ 
ɬɪɢ. ɂɡ ɫɬɪɨɟɧɢɹ ɮɨɪɦɭɥɵ ɜɢɞɧɨ, ɱɬɨ ɨɧɚ ɢɫɬɢɧɧɚ ɧɚ ɷɥɟɦɟɧɬɟ z. ɉɭɫɬɶ ݀ ٧ܸ ߚ ݖ , ɬɨɝɞɚ ɷɥɟɦɟɧɬd ɢɦɟɟɬ ɝɥɭɛɢɧɭ >2 ɜ ɫɢɥɭ ɢɫɬɢɧɧɨɫɬɢ ɧɚ ɧɟɦ ٿ ⌐ߚ(ݔ)ݔאܵ≤2(ܥℎܮ ݊ ) . ȼ ɫɢɥɭڀ ߚ(ܿ)ڀ(ߙ ݖ  ٿ  ◊ ߙ ݖ )ܿאݖܴ< , dɥɟɠɢɬ ɜ ɬɨɣ ɠɟ ɤɨɦɩɨɧɟɧɬɟn-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɱɬɨ ɢ z,ɬ.ɟ. ɜɢɞɹɬ ɨɞɧɭ ɢ ɬɭ ɠɟɚɧ-
ɬɢɰɟɩɶɜɬɨɪɨɝɨ ɫɥɨɹ 𝛶 = {ܥ12,… ,ܥ݇2 }. ȼ ɫɢɥɭ ɢɫɬɢɧɧɨɫɬɢ ɧɚ dɮɨɪɦɭɥɵ □(ߙ ݕ ڀߚ ݖ )ɜɵɪɨɠɞɟɧɧɵɟ ɫɝɭɫɬɤɢ C(d) ɢ C(z) ɢɡɨɦɨɪɮɧɵ ɤɚɤ ɦɨɞɟɥɢ, ɱɬɨ 
ɧɟɜɨɡɦɨɠɧɨ ɩɨ ɩɨɫɬɪɨɟɧɢɸ n-ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɝɭɫɬɨɤ ɋ(d) ɦɨɠɟɬ ɢɦɟɬɶ ɬɨɥɶɤɨ ɝɥɭɛɢɧɭ ɬɪɢ, ɬɨɝɞɚ ɫɝɭɫɬɤɢ ɋ(d) ɢ ɋ(z) ɩɪɢ-
ɧɚɞɥɟɠɚɬ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɤɨɦɩɨɧɟɧɬɟ, ɢɦɟɸɬ ɝɥɭɛɢɧɭ ɬɪɢ ɢ ɢɡɨɦɨɪɮɧɵ ɤɚɤ 
ɦɨɞɟɥɢ. Ɂɧɚɱɢɬ, dɢ z ɩɪɢɧɚɞɥɟɠɚɬ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɫɝɭɫɬɤɭ ɬɪɟɬɶɟɝɨ ɫɥɨɹ, 




4ɉɈɋɌɊɈȿɇɂȿ ȻȺɁɂɋȺ Ⱦɉȼ ɌȺȻɅɂЧɇɈɃ ɅɈȽɂɄɂ L(𝑮𝒌) 
 
Ⱦɥɹ ɜɫɟɯ ɱɢɫɟɥ n>1, 1 ≤ ݅, ݆ ≤ ݊;݊ א ܰ, ɨɩɪɟɞɟɥɢɦ ɮɨɪɦɭɥɵ:  𝜋݅ ≔ ݌݅ٿ ݌݆݆≠݅  ܣ݊ ,1 ≔ ⎕  (݌݅ → ݍ)
1≤݅ ≤݊   
 
 
ܣ݊ ≔  𝜋݅
1≤݅ ≤݊  
 ܤ ≔ ݍ ש ݍ 
Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɫɥɟɞɭɸɳɢɦ ɨɛ-
ɪɚɡɨɦ: ܴ1 ≔ ݌ٿ ݌݌ ٿ݌                                              ܴ݊ ≔ ⎕(ܣ݊ ,1 ٿ(ܣ݊ ٿܤ))⎕ܣ݊  
 
Ʌɟɦɦɚ 1. ɉɪɚɜɢɥɨ ܴ1 ɞɨɩɭɫɬɢɦɨ ɜ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣ ɥɨɝɢɤɟ ߣ, ɪɚɫɲɢɪɹɸɳɟɣ Ʉ4. 
Дɨɤаɡаɬɟɥɶɫɬɜɨ. ɉɨ ɩɨɫɬɪɨɟɧɢɸ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ܥℎߣ(݊), ɩɟɪɜɵɣ ɫɥɨɣ ɷɬɨɣ ɦɨɞɟɥɢ ɫɨɞɟɪɠɢɬ ɜɵɪɨɠɞɟɧɧɵɟ ɫɝɭɫɬɤɢ, ɬ.ɟ. ɨɞɧɨ-ɷɥɟɦɟɧɬɧɵɟ. ɉɪɢ ɥɸɛɨɦ ɨɡɧɚɱɢɜɚɧɢɢ ɩɟɪɟɦɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɚɯ ɩɟɪɜɨɝɨ 
ɫɥɨɹ, ɩɨɪɨɠɞɚɸɳɢɯ ɜɵɪɨɠɞɟɧɧɵɟ ɫɝɭɫɬɤɢ, ɢɫɬɢɧɧɨ ɥɢɛɨ p, ɥɢɛɨ p. ɋɥɟɞɨ-
ɜɚɬɟɥɶɧɨ, ɧɚ ɬɚɤɢɯ ɷɥɟɦɟɧɬɚɯ ɩɨɫɵɥɤɚ ɩɪɚɜɢɥɚ ܴ1 ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɱɬɨ ɜɥɟɱɟɬ ɞɨɩɭɫɬɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɚɜɢɥɚ ɜ ɥɨɝɢɤɟ L(ܩ݇). Ɍɟɨɪɟɦɚ 1. ɉɪɚɜɢɥɚ ܴ݊ , n>1, ɞɨɩɭɫɬɢɦɵ ɜ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣ ɥɨɝɢɤɟߣ, ɪɚɫɲɢɪɹɸɳɚɹ S4, ɢɦɟɸɳɟɟ ɫɥɚɛɨɟ ɫɜɨɣɫɬɜɨ ɤɨ – ɧɚɤɪɵɬɢɣ. 
Дɨɤаɡаɬɟɥɶɫɬɜɨ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ n ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ ܴ݊  ɧɟɞɨɩɭɫɬɢɦɨ ɜ ɥɨɝɢɤɟ ߣ. Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɮɨɪɦɭɥɶɧɨɟ ɨɡɧɚɱɢɜɚɧɢɟ V ɩɟɪɟɦɟɧɧɵɯ ɩɪɚɜɢɥɚ ܴ݊ , ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɚɜɢɥɨ ܴ݊  ɨɩɪɨɜɟɪɝɚɟɬɫɹ ɧɚ ɧɟɤɨɬɨ-ɪɨɣ k – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ܥℎߣ(݇). ɂɬɚɤ, ɫɩɪɚɜɟɞɥɢɜɨ: ܥℎߣ ݇ ٨ܸ ⎕(ܣ݊ ,1ٿ(ܣ݊ٿܤ)) &ܥℎߣ ݇ ٭ܸ ⎕ܣ݊ .(1) 
ɍɬɜɟɪɠɞɟɧиɟ 1. ɋɭɳɟɫɬɜɭɟɬ ɷɥɟɦɟɧɬ а ɢɡ ܥℎߣ(݇)  ɬɚɤɨɣ, ɱɬɨ а٭V⎕ܣ݊ . Ȼɨɥɟɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɷɥɟɦɟɧɬ ܽ1ɬɚɤɨɣ, ɱɬɨ ܴܽܽ1&ܽ1 ٨ܸ ܣ݊ .  Дɨɤаɡаɬɟɥɶɫɬɜɨ. Ɍɚɤ ɤɚɤ ܥℎߣ ݇ ٭ܸ ⎕ܣ݊ , ɬɨ ɫɭɳɟɫɬɜɭɟɬ ܽ א ܥℎߣ(݇) 
ɢ ܽ ٭ܸ ⎕ܣ݊ . ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɟɪɚɬɨɪɚ ฀ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɷɥɟ-ɦɟɧɬ ܽ1 ɬɚɤɨɣ, ɱɬɨ ܴܽܽ1ɢܽ1 ٭ܸ ܣ݊ . Ɍɨɝɞɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢɫɬɢɧɧɨɫɬɢ ɨɬ-ɪɢɰɚɧɢɹ ɢɦɟɟɦ ܽ1 ٨ܸ ܣ݊ . ɑɬɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɤɚɡɚɬɶ. ɂɡ ɭɬɜɟɪɠɞɟɧɢɹ 1 ɜɵɬɟɤɚɟɬ, ɱɬɨ ɧɚɣɞɭɬɫɹ ɷɥɟɦɟɧɬɵ 1ܾ ,… , ܾ݊ א ܥℎߣ(݇) ɬɚɤɢɟ, ɱɬɨ ܽ1ܴ ܾ݅& ܾ݅ ٨ܸ 𝜋݅ . ɉɨ ɫɥɚɛɨɦɭ ɫɜɨɣɫɬɜɭ ɤɨ – ɧɚɤɪɵɬɢɣ, ɫɭɳɟɫɬɜɭɟɬ ɪɟɮɥɟɤɫɢɜɧɵɣ ɷɥɟɦɟɧɬ ܾ א ܥℎߣ(݇), ɹɜɥɹɸɳɢɣɫɹ ɤɨ – ɧɚɤɪɵɬɢɟɦ ɞɥɹ ɦɧɨɠɟ-ɫɬɜɚ { 1ܾ,… , ܾ݊}, ɬ.ɟ. 
{ܾ}ܴ ≔  ܾ ׫   ܾ݅ ܴ
1≤݅ ≤݊ . ɍɬɜɟɪɠɞɟɧиɟ 2. ɉɨ ɜɵɛɨɪɭ ɷɥɟɦɟɧɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ܾ ٨ܸ ܣ݊  ɢ ܾ ٨ܸ ܣ݊ ,1.  
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Доɤазаɬеɥьɫɬво. Ɍɚɤ ɤɚɤ ɷɥɟɦɟɧɬ b ɹɜɥɹɟɬɫɹ ɤɨ – ɧɚɤɪɵɬɢɟɦ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ 1ܾ,… , ܾ𝑛  ɢ ܾ݅ ٨𝑉 𝜋݅ , ɬɨ ܾ ٨𝑉 ܣ𝑛 . ȼ ɫɢɥɭ (1) ɢɦɟɟɦ ܾ ٨𝑉 ܣ𝑛 ,1. Чɬɨ ɢ 
ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɤɚɡɚɬɶ. 
Ɍɚɤ ɤɚɤ ɷɥɟɦɟɧɬ b ɤɨ – ɧɚɤɪɵɬɢɟ ɞɥɹ { 1ܾ ,… , ܾ𝑛}, ɩɨɥɭɱɚɟɦ, ɱɬɨ ɮɨɪɦɭɥɚ В ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɷɥɟɦɟɧɬɟ b ɩɪɢ ɨɡɧɚɱɢɜɚɧɢɢ V. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ܾ݅ ٨𝑉 ݌݅  ɢ ܾ݅ ٨𝑉 ܣ𝑛 ,1. Ɉɬɤɭɞɚ ɫɥɟɞɭɟɬ ∀݅ ൑ 𝑛, ܾ݅ ٨𝑉 ݍ. 
Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ܾ ٨𝑉 ݍ ɢɥɢ ܾ ٨𝑉 ݍ, ɱɬɨ ɜɥɟɱɟɬ ܾ ٨𝑉 ݍ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɟɧɨ ܾ ٨𝑉 ܣ𝑛  В, ɱɬɨ ɩɪɨɬɟɜɨɪɟɱɢɬ ܾ ٨𝑉 ⎕(ܣ𝑛  В) ɩɨ ɩɪɟɞɩɨɥɨɠɟɧɢɸ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 
ɋɥɟɞɫɬвиɟ 1.ɉɪɚɜɢɥɚ ܴ𝑛 , n>1, ɞɨɩɭɫɬɢɦɵ ɜ ɥɨɝɢɤɟ L(ܩ݇). Доɤазаɬеɥьɫɬво.ɉɨɤɚɠɟɦ, ɱɬɨ ɥɨɝɢɤɚ L(ܩ݇) ɢɦɟɟɬ ɫɥɚɛɨɟ ɫɜɨɣɫɬɜɨ ɤɨ-ɧɚɤɪɵɬɢɣ.ȼɨɡɶɦɟɦ ɩɪɨɢɡɜɨɥɶɧɵɣ ɤɨɪɧɟɜɨɣ L-ɮɪɟɣɦ ɝɥɭɛɢɧɵ 3 (ɜ ɤɨɪɧɟɜɵɯ 
ɮɪɟɣɦɚɯ ɝɥɭɛɢɧɵ 1 ɢ 2 ɨɬɫɭɬɫɬɜɭɸɬ ɧɟɬɪɢɜɢɚɥɶɧɵɟ ɚɧɬɢɰɟɩɢ ɫɝɭɫɬɤɨɜɫ R-
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ) ɢ ɩɭɫɬɶ ɤɨɪɟɧɶ ɮɪɟɣɦɚ F, ɷɥɟɦɟɧɬ ɋ, ɹɜɥɹɟɬɫɹ R-
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɚɧɬɢɰɟɩɢ 𝛶. 
ɉɨ ɩɨɫɬɪɨɟɧɢɸ ɤɨɪɧɟɜɵɯ L-ɮɪɟɣɦɨɜ ɡɚɤɥɸɱɚɟɦ, ɱɬɨ 𝛶 א ܵ2(ܨ), ɚ ɷɥɟɦɟɧɬ Cɹɜɥɹɟɬɫɹ ɟɟ ɤɨ-ɧɚɤɪɵɬɢɟɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬ.ɤ. ɲɢɪɢɧɚ ɥɨɝɢɤɢ 
ɪɚɜɧɚ k, ɬɨ  𝛶 ൑ ݇. 
ɉɭɫɬɶ ɚɧɬɢɰɟɩɶ ܺ – ɩɨɞɦɧɨɠɟɫɬɜɨ ɚɧɬɢɰɟɩɢ 𝛶. ɉɨɧɹɬɧɨ, ɱɬɨ ɤɨ-
ɧɚɤɪɵɬɢɟ ɚɧɬɢɰɟɩɢ 𝛸 ɩɨɪɨɠɞɚɟɬ ɤɚɤ ɤɨɪɟɧɶ L-ɮɪɟɣɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, L(ܩ݇) ɢɦɟɟɬ ɫɥɚɛɨɟ ɫɜɨɣɫɬɜɨ ɤɨ-ɧɚɤɪɵɬɢɣ, ɹɜɥɹɟɬɫɹ ɮɢɧɢɬɧɨ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦɨɣ 
(ɬɚɛɥɢɱɧɨɣ) ɧɚɞ S4 ɢ, ɡɧɚɱɢɬ, ɩɨ Ɍɟɨɪɟɦɟ 1 ɩɪɚɜɢɥɚ ɜɵɜɨɞɚ ܴ𝑛  ɞɨɩɭɫɬɢɦɵ ɜ 
L(ܩ݇). Чɬɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɤɚɡɚɬɶ. Ɍɟɨɪɟɦа 2. ɉɪɚɜɢɥɚ ܴ𝑛 ,𝑛 > 1,𝑛 א 𝑁, ɨɛɪɚɡɭɸɬ ɛɚɡɢɫ ɞɨɩɭɫɬɢɦɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɜ ɥɨɝɢɤɟ L(ܩ݇). Доɤазаɬеɥьɫɬво. ɉɭɫɬɶ ɧɟɤɨɬɨɪɨɟ ɞɨɩɭɫɬɢɦɨɟ ɜ L(ܩ݇) ɩɪɚɜɢɥɨ ɜɵɜɨɞɚ 
r ɧɟ ɜɵɜɨɞɢɬɫɹ ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɪɚɜɢɥ {ܴ𝑛 ,𝑛 > 1,𝑛 א 𝑁}. Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɚɥɝɟɛɪɚ 𝔄 א 𝑉ܽݎ(𝐿 ܩ݇ ) ɬɚɤɚɹ, ɱɬɨ 𝔄 ٧ ܴ𝑛 ,𝑛 > 1,𝑛 א 𝑁;𝔄 ⊭ ݎ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ𝔄 ב FωQ L ܩ݇  , ɝɞɟ FωQ L ܩ݇   – ɤɜɚɡɢɦɧɨɝɨɨɛɪɚɡɢɟ, 
ɩɨɪɨɠɞɟɧɧɨɟ ɚɥɝɟɛɪɨɣ ɫɱɟɬɧɨɝɨ ɪɚɧɝɚ ɢɡ ɦɧɨɝɨɨɛɪɚɡɢɹ 𝑉ܽݎ(𝐿 ܩ݇ ). Ɍɚɤ ɤɚɤ ɥɨɝɢɤɚ L(ܩ݇) ɬɚɛɥɢɱɧɚɹ, ɬɨɚɥɝɟɛɪɚ 𝔄 ɤɨɧɟɱɧɨ – ɩɨɪɨɠɞɟɧɧɚɹ, ɡɧɚɱɢɬ ɤɨɧɟɱɧɚ, ɬ.ɟ. 𝔄 = ܨ+ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɤɨɧɟɱɧɨɝɨ L(ܩ݇) – ɮɪɟɣɦɚ F. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɦ: ܨ ٧𝑉 ܴ𝑛 ,𝑛 > 1,𝑛 א 𝑁;ܨ ⊭𝑉 ݎ. Ɉɬɫɸɞɚ ɡɚɤɥɸɱɚɟɦ: 
1. Ɇɨɠɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ F ɢɦɟɟɬ ɟɞɢɧɫɬɜɟɧɧɵɣ R – ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɷɥɟɦɟɧɬ, ɬ.ɤ. ɩɪɨɢɡɜɨɥɶɧɵɣ ɤɨɧɟɱɧɵɣ L(ܩ݇) – ɮɪɟɣɦ ɟɫɬɶ ɩɪɹɦɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɩɨɞɮɪɟɣɦɨɜ ɫ R – ɦɚɤɫɢɦɚɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ. 
2. Ƚɥɭɛɢɧɚ ɮɪɟɣɦɚ F (ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɨɞɧɨɣ ɤɨɦɩɨɧɟɧɬɵ ɩɨ ɩɟɪɜɨɦɭ 
ɩɭɧɤɬɭ) ɪɚɜɧɚ 3.  
ɍɬвɟɪɠɞɟɧиɟ 3. ȿɫɥɢ ɝɥɭɛɢɧɚ ɮɪɟɣɦɚ F ɪɚɜɧɚ 1 ɢɥɢ 2, ɬɨ ɫɭɳɟɫɬɜɭɟɬ p 
– ɦɨɪɮɢɡɦ ɢɡ ɮɪɟɣɦɚ  n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛) ɧɚ F ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ n. 
 Доɤазаɬеɥьɫɬво. ɉɨɫɬɪɨɢɦ ɪ – ɦɨɪɮɢɡɦ ɹɜɧɵɦ ɨɛɪɚɡɨɦ.  
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ɉɭɫɬɶ 1ܵ ܨ = ݁, ܵ2 ܨ = {ܥ1,ܥ2,… ,ܥ݇}, 𝜇݅  – ɤɨɦɩɨɧɟɧɬɵ ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛),ɬ.ɟ.ܥℎ𝐿(ܩ݇)(𝑛) =  𝜇݅ . 
a. ȿɫɥɢ ɝɥɭɛɢɧɚ d=1, ɬɨ ∀݂݅ 𝜇݅ = ݁; 
b. ɉɭɫɬɶ d=2. ∀ݔ א 1ܵ 𝜇݅ ݂ ݔ = ݁; 
c. ȼɨɡɶɦɟɦ ܥ1 א ܵ2(ܨ). Ⱦɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ݖ гл˖бины ൒ 2 ɢɡ 𝜇1 ɨɩɪɟɞɟɥɢɦ ݂ ݖ = ܥ1, ɬ.ɟ. ݂ 𝜇1 = ܥ1ܴ . Ⱦɥɹ ݅ ൑ ݂݇(𝜇݅) ɚɧɚɥɨɝɢɱɧɨ; 
d. ∀ ݈ > ݇,݂ 𝜇݈ = ݁. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪ-ɦɨɪɮɢɡɦ ɩɨɫɬɪɨɟɧ ɢ ɮɪɟɣɦ ɦɨɞɟɥɢܥℎ𝐿 ܩ݇  𝑛  ɪ-ɦɨɪɮɧɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɮɪɟɣɦ F. Ɍ.ɤ. ɩɪɚɜɢɥɨ r ɨɩɪɨɜɟɪɝɚɟɬɫɹ ɧɚ F, ɬɨ ɩɨ 
ɬɟɨɪɟɦɟ 2 ɨɧɨ ɧɟ ɛɭɞɟɬ ɢɫɬɢɧɧɨ ɧɚ ܥℎ𝐿(ܩ݇)(𝑛), ɢ ɡɧɚɱɢɬ ɧɟ ɞɨɩɭɫɬɢɦɨ ɜ ɥɨɝɢɤɟ L(ܩ݇). 
3. ɋɭɳɟɫɬɜɭɟɬ ɧɟɬɪɢɜɢɚɥɶɧɵɟ ɚɧɬɢɰɟɩɢ ܼ,ܻ ⊆ ܵ2(ܨ) ɬɚɤɢɟ, ɱɬɨ: ܻ ⊂ ܼ & ∃ݓ א ܨ  ݓܴ =  ݓ   ܼܴ & ∀ݔ א ܨ  ݔܴ ≠  ݔ   ܻܴ , 
ɬ.ɟ. ɚɧɬɢɰɟɩɶ Z ɢɦɟɟɬ ɤɨ – ɧɚɤɪɵɬɢɟ F, ɧɨ ɟɟ ɩɨɞɦɧɨɠɟɫɬɜɨ Y ɧɟ ɢɦɟɟɬ ɤɨ – 
ɧɚɤɪɵɬɢɹ (ɫɭɳɟɫɬɜɭɟɬ ɧɟɬɪɢɜɢɚɥɶɧɚɹ ɚɧɬɢɰɟɩɶ Y ɛɟɡ ɤɨ – ɧɚɤɪɵɬɢɹ ɜ F, 
ɢɦɟɸɳɚɹ R-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ – ɤɨ-ɧɚɤɪɵɬɢɟ ɞɥɹ Z). Ɍ.ɤ. ɲɢɪɢɧɚ ɥɨɝɢɤɢ 
L(ܩ݇) ɪɚɜɧɚ ݇, ɬɨ  ܼ ൑ ݇ Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɧɟɬɪɢɜɢɚɥɶɧɨɣ 
ɚɧɬɢɰɟɩɢ Y ɢɡ F ɜɵɩɨɥɧɹɟɬɫɹ: ɤɚɤ ɬɨɥɶɤɨ ɧɟɬɪɢɜɢɚɥɶɧɚɹ ɚɧɬɢɰɟɩɶY ɢɦɟɟɬ R – 
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɜ F, ɬɨ Y ɬɚɤɠɟ ɢɦɟɟɬ ɤɨ – ɧɚɤɪɵɬɢɟ ɜ F. Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ 
ɪ – ɦɨɪɮɢɡɦ ɢɡ ɮɪɟɣɦɚ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛) ɧɚ ɮɪɟɣɦ 
F ɞɥɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ n. Ʉɚɤ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɩɪɢɯɨɞɢɦ ɤ 
ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ ɩɪɚɜɢɥɚ r ɜ ɥɨɝɢɤɟ L(ܩ݇). Ɋɚɫɫɦɨɬɪɢɦ ɬɪɟɬɢɣ ɩɭɧɤɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɡɚɞɚɧ 
ɤɨɧɟɱɧɵɣ L(ܩ݇) – ɮɪɟɣɦ F ɬɚɤɨɣ, ɱɬɨ: 1) F ɫɨɫɬɨɢɬ ɢɡ ɟɞɢɧɫɬɜɟɧɧɨɣ ɤɨɦɩɨɧɟɧɬɵ; 2) ɩɟɪɜɵɣ ɫɥɨɣ ɮɪɟɣɦɚ 1ܵ(ܨ) ɫɨɫɬɨɢɬ ɢɡ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɨɞɧɨɷɥɟɦɟɧɬɧɨɝɨ ɫɝɭɫɬɤɚ; 3) ɞɥɹ ɥɸɛɨɣ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɚɧɬɢɰɟɩɢ ܻ ⊂ ܵ2(ܨ), ɟɫɥɢ Y ɢɦɟɟɬ R – ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɜ F, ɬɨ Y ɢɦɟɟɬ ɤɨ – ɧɚɤɪɵɬɢɟ ɜ F. 
ɇɚɩɨɦɧɢɦ ɬɚɤɠɟ, ɱɬɨ n – ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ܥℎ𝐿(ܩ݇)(𝑛) ɩɨɪɨɠɞɚɟɬ ɫɜɨɛɨɞɧɭɸ ɚɥɝɟɛɪɭ ɪɚɧɝɚ n ɢɡ ɦɧɨɝɨɨɛɪɚɡɢɹ 𝑉ܽݎ(𝐿 ܩ݇ ), ɤɨɧɟɱɧɚ ɢ ɫɨɫɬɨɢɬ ɢɡ ɩɪɹɦɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ ɤɨɧɟɱɧɵɯ ɤɨɦɩɨɧɟɧɬ 𝜇݆ . ȿɫɥɢ ɦɵ ɩɨɤɚɠɟɦ, ɱɬɨ ɜ 
ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɭɳɟɫɬɜɭɟɬ ɪ – ɦɨɪɮɢɡɦ ɮɪɟɣɦɚ ܥℎ𝐿(ܩ݇)(𝑛) ɧɚ ɮɪɟɣɦ F,ɬɨ 
ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 𝔄 א FωQ L ܩ݇  , ɱɬɨ ɩɪɨɬɢɜɨɪɟɱɢɬ ɜɵɛɨɪɭ 𝔄. 
(i) ȿɫɥɢ ɥɸɛɚɹ ɧɟɬɪɢɜɢɚɥɶɧɚɹ ɚɧɬɢɰɟɩɶ ɫɝɭɫɬɤɨɜ ɜɬɨɪɨɝɨ ɫɥɨɹ ܻ ⊂ ܵ2(ܨ) ɢɦɟɟɬ ɤɨ – ɧɚɤɪɵɬɢɟ ɜ F, ɬɨ ɜɵɛɟɪɟɦ ɧɚɢɦɟɧɶɲɟɟ n ɬɚɤ, ɱɬɨɛɵ ɮɪɟɣɦ F ɛɵɥ ɨɬɤɪɵɬɵɦ ɩɨɞɮɪɟɣɦɨɦ ɤɨɦɩɨɧɟɧɬɵ 𝜇݆  ɮɪɟɣɦɚ ܥℎ𝐿(ܩ݇)(𝑛), ɢ ɨɩɪɟɞɟɥɢɦ ɪ – ɦɨɪɮɢɡɦ ɧɚ ɮɪɟɣɦ F ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɇɚ ɩɨɞɮɪɟɣɦɟ ɜɵɛɪɚɧɧɨɣ ɤɨɦɩɨɧɟɧɬɵ 𝜇݆  ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛), ɢɡɨɦɨɪɮɧɨɦ F, ɪ – ɦɨɪɮɢɡɦ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɬɨɠɞɟɫɬɜɟɧɧɵɣ. Ɉɫɬɚɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ ɜɬɨɪɨɝɨ ɫɥɨɹ ɜɵɛɪɚɧɧɨɣ ɤɨɦɩɨɧɟɧɬɵ 𝜇݆  ɨɬɨɛɪɚɠɚɟɦ ɧɚ ɷɥɟɦɟɧɬ 
ɩɟɪɜɨɝɨ ɫɥɨɹ, ɨɫɬɚɜɲɢɟɫɹ ɫɝɭɫɬɤɢ ɬɪɟɬɶɟɝɨ ɫɥɨɹ ɨɬɨɛɪɚɠɚɟɦ ɧɚ ɤɨ – ɧɚɤɪɵɬɢɟ 
ɨɛɪɚɡɨɜ, ɞɨɫɬɢɠɢɦɵɯ ɢɡ ɧɢɯ ɚɧɬɢɰɟɩɟɣ. 
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Ɉɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 𝜇݆  ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛) ɨɬɨɛɪɚɠɚɟɦ ɧɚ ɷɥɟɦɟɧɬ ɩɟɪɜɨɝɨ ɫɥɨɹ F. 
(ii) Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɧɟɤɨɬɨɪɵɟ ɚɧɬɢɰɟɩɢ ɫɝɭɫɬɤɨɜ 
ɜɬɨɪɨɝɨ ɫɥɨɹ ɧɟ ɢɦɟɸɬ ɤɨ – ɧɚɤɪɵɬɢɟ ɜ F. ȼɵɛɟɪɟɦ ɜɫɟ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɚɧɬɢɰɟɩɢ ɫɝɭɫɬɤɨɜ ɜɬɨɪɨɝɨ ɫɥɨɹ, ɢɦɟɸɳɢɟ ɤɨ – ɧɚɤɪɵɬɢɹ ɜ F, ɬ.ɟ. ɞɨɛɚɜɥɟɧɢɟ 
ɤ ɬɚɤɨɣ ɚɧɬɢɰɟɩɢ ɥɸɛɨɝɨ ɤɨɥɢɱɟɫɬɜɚ  ɫɝɭɫɬɤɨɜ ɜɬɨɪɨɝɨ ɫɥɨɹ (ɧɟ ɜɯɨɞɹɳɟɝɨ ɜ 
ɷɬɭ ɚɧɬɢɰɟɩɶ) ɩɨɪɨɠɞɚɟɬ ɚɧɬɢɰɟɩɶ, ɧɟ ɢɦɟɸɳɭɸ ɤɨ – ɧɚɤɪɵɬɢɹ ɜ F. ɂ ɩɭɫɬɶ 
ɫɝɭɫɬɤɢ С1,С2,…,С𝑡  - ɜɫɟ ɤɨ – ɧɚɤɪɵɬɢɹ ɬɚɤɢɯ ɚɧɬɢɰɟɩɟɣ. ɉɨɞɛɟɪɟɦ ɬɟɩɟɪɶ 
ɧɚɢɦɟɧɶɲɟɟ ɱɢɫɥɨ n ɬɚɤ, ɱɬɨɛɵ ɮɪɟɣɦɵ ݆ܥܴ , 1 ൑ ݆ ൑ 𝑡, ɛɵɥɢ ɨɬɤɪɵɬɵɦɢ 
ɩɨɞɮɪɟɣɦɚɦɢ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬ 𝜇݆  ɮɪɟɣɦɚ ܥℎ𝐿(ܩ)(𝑛). Ɍɨɝɞɚ, ɤɚɤ ɜ 
ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɦ ɪ – ɦɨɪɮɢɡɦ ɤɨɦɩɨɧɟɧɬɵ 𝜇݆  ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɮɪɟɣɦ ݆ܥܴ , 1 ൑ ݆ ൑ 𝑡, ɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɦɨɞɟɥɢ ܥℎ𝐿(ܩ݇)(𝑛) ɨɬɨɛɪɚɠɚɟɦ ɧɚ ɷɥɟɦɟɧɬ ɩɟɪɜɨɝɨ ɫɥɨɹ ɩɨɞɮɪɟɣɦɚ ܥ1ܴ . Ɍɨɝɞɚ ɤɨɦɩɨɡɢɰɢɹ ɷɬɢɯ ɪ- ɦɨɪɮɢɡɦɨɜ ɞɚɟɬ ɬɪɟɛɭɟɦɵɣ ɪ- ɦɨɪɮɢɡɦ ɧɚ ɮɪɟɣɦ F. Чɬɨ 
ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɤɚɡɚɬɶ. 
ɉɭɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɚɧɬɢɰɟɩɶ Y ɫɨɫɬɨɢɬ ɢɡ n<k ɷɥɟɦɟɧɬɨɜ ܿ1, ܿ2,… , ܿ𝑛 א ܵ2(ܨ). Ɂɚɮɢɤɫɢɪɭɟɦ ɷɬɭ ɚɧɬɢɰɟɩɶ. Ɉɩɪɟɞɟɥɢɦ ɨɡɧɚɱɢɜɚɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɩɪɚɜɢɥɚ ܴ𝑛 , n<k, ɧɚ F ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 𝑉 ݌݅ ≔ ܿ݅ , 1 ൑ ݅ ൑ 𝑛;𝑉 ݍ ≔ ܵ2 ܨ − ܻ . Ʌɟɦɦа 2. ɉɪɚɜɢɥɨ ܴ𝑛  ɨɩɪɨɜɟɪɝɚɟɬɫɹ ɧɚ ɮɪɟɣɦɟ F ɩɪɢ ɨɡɧɚɱɢɜɚɧɢɢ V, ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 𝑉 ݌݅ ≔ ܿ݅ , 1 ൑ ݅ ൑ 𝑛;𝑉 ݍ ≔ ܵ2 ܨ − ܻ . Доɤазаɬеɥьɫɬво. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɨɡɧɚɱɢɜɚɧɢɹ V 
ɜɵɬɟɤɚɟɬ:  
1. ∀݁ א ܻܴ , ݁ ٧𝑉⌝ݍ; 
2. ∀ݔ א ܵ2 ܨ − ܻ  ݔ ٧ q;  
3. ∀ݔ א ܨ  ݔ ٧𝑉 𝜋݅ ⇔ ݔ = ܿ݅ .  Ⱦɚɥɟɟ, ɬ.ɤ. ɷɥɟɦɟɧɬɵ 2 – ɝɨ ɫɥɨɹ ɮɪɟɣɦɚ F ɧɟɫɪɚɜɧɢɦɵ ɩɨ ɨɬɧɨɲɟɧɢɸ 
R, ɬɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɡɧɚɱɢɜɚɧɢɹ V ɩɟɪɟɦɟɧɧɵɯ ݌݅  и ݍ ɜɵɩɨɥɧɟɧɨ ∀ݔ א ܨ ݔ ⊭𝑉  ݌݅ ∧ 
1൑݅ ൑𝑛 ݍ. Ɍ.ɟ. ɂɦɟɟɦ ∀ݔ א ܨ ݔ ٧𝑉 ⎕ܣ𝑛 ,1. 
Ʉɚɤ ɬɨɥɶɤɨ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɷɥɟɦɟɧɬɚ ݁ א ܨ ɜɵɩɨɥɧɹɟɬɫɹ ݁ ٧𝑉 ܣ𝑛 , ɬɨ ɢɡ ɧɟɝɨ ɞɨɫɬɢɠɢɦɚ ɚɧɬɢɰɟɩɶ ɫɝɭɫɬɤɨɜ Y, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ݁ א ܵ3(ܨ) ɢ ɷɬɨɬ ɷɥɟɦɟɧɬ ɧɟ ɹɜɥɹɟɬɫɹ ɤɨ – ɧɚɤɪɵɬɢɟɦ ɞɥɹ Y ɩɨ ɜɵɛɨɪɭ ɞɚɧɧɨɣ ɚɧɬɢɰɟɩɢ. Ɍɨɝɞɚ 
ɢɡ ɷɥɟɦɟɧɬɚ e ɞɨɫɬɢɠɢɦ ɩɨ ɨɬɧɨɲɟɧɢɸ R ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ ɷɥɟɦɟɧɬɨɜ ݕ אܵ2(ܨ − ܻ) ɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɡɧɚɱɢɜɚɧɢɹV, ɫɩɪɚɜɟɞɥɢɜɨ ݕ ٧𝑉 ݍ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɫɥɢ ݁ ٧𝑉 ܣ𝑛 , ɬɨ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɡɧɚɱɢɜɚɧɢɹV(q), ɢɦɟɟɦ ݁ ٧𝑉 ݍ ∧ ݍ, ɨɬɤɭɞɚ ݁ ٧𝑉 (ܣ𝑛 ∧ ܤ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ∀ݔ א ܨ, ݔ ٧⌝(ܣ𝑛 ܤ). ɂɬɚɤ, ɦɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɬɚɤɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɨɡɧɚɱɢɜɚɧɢɹ ɩɨɫɵɥɤɚ 
ɩɪɚɜɢɥɚ ɢɫɬɢɧɧɚ ɧɚ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ ɮɪɟɣɦɚ F. Ɍ.ɤ. ɷɥɟɦɟɧɬ w (ɤɨ – ɧɚɤɪɵɬɢɟ 
ɞɥɹ ɚɧɬɢɰɟɩɢ Z) ɹɜɥɹɟɬɫɹ R – ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɚɧɬɢɰɟɩɢܻ = {ܿ1, ܿ2,… , ܿ𝑛} ɢ ∀ܿ݅ א ܻ ɜɵɩɨɥɧɹɟɬɫɹ ܿ݅ ٧𝑉 𝜋݅ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ ݓ ٧𝑉  𝜋݅1൑݅ ൑𝑛 , ˕. е.ݓ ٧𝑉 ܣ𝑛 . 
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Ɉɬɤɭɞɚ ɡɚɤɥɸɱɚɟɦ ݓ ⊭𝑉 ⎕ܣ𝑛 , ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɨɩɪɨɜɟɪɠɢɦɨɫɬɶ ɩɪɚɜɢɥɚ ܴ𝑛  ɧɚ ɮɪɟɣɦɟ F ɩɪɢ ɡɚɞɚɧɧɨɦ ɨɡɧɚɱɢɜɚɧɢɢ V. 
Ɍɟɨɪɟɦа 3. Ȼɚɡɢɫ ɞɨɩɭɫɬɢɦɵɯ ɩɪɚɜɢɥ ɜɵɜɨɞɚ ɞɥɹ ɥɨɝɢɤɢ L(G_k) 
ɤɨɧɟɱɟɧ ɢ ɫɨɫɬɨɢɬ ɢɡ ɩɪɚɜɢɥ {ܴ1,… ,ܴ݇}, ɝɞɟ݇ –ɲɢɪɢɧɚ ɥɨɝɢɤɢ L(G). Доɤазаɬеɥьɫɬво.ɉɪɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ ɬɟɨɪɟɦɵ 2 ɢɫɩɨɥɶɡɨɜɚɥɢ 








N– ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɦɨɞɚɥɶɧɵɯ ɥɨɝɢɤ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɪɭɦɟɧɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɛɥɟɦɵ 
ɪɚɡɪɟɲɢɦɨɫɬɢ ɩɨ ɞɨɩɭɫɬɢɦɨɫɬɢ. Ɉɛɳɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɢ 
ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ Ɋɵɛɚɤɨɜɵɦ ȼ.ȼ. ɜ 
ɫɟɪɟɞɢɧɟ 80-ɯ ɝɨɞɨɜ. Ɉɞɧɚɤɨ, ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ 
ɥɨɝɢɤɢ ɦɨɞɟɥɶ ɦɨɠɟɬ ɢɦɟɬɶ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ. ȼ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɨɛɳɚɹ ɫɯɟɦɚ ɩɨɫɬɪɨɟɧɢɹ ɢ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɮɨɪɦɭɥɶɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ n-
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɥɹ ɡɚɞɚɧɧɨɣ ɥɨɝɢɤɢ. 
ȼ ɯɨɞɟ ɦɨɟɣ ɪɚɛɨɬɵ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɬɚɛɥɢɱɧɚɹ ɦɨɞɚɥɶɧɚɹ ɥɨɝɢɤɚ, 
ɩɨɪɨɠɞɟɧɧɚɹ ɮɪɟɣɦɨɦ G, ɝɥɭɛɢɧɵ 3 ɢ ɲɢɪɢɧɵ k. Ȼɵɥɚ ɩɨɫɬɪɨɟɧɚ n – 
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɥɹ ɥɨɝɢɤɢ L(G), ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɥɟɦɟɧɬɵ 
ɩɨɫɬɪɨɟɧɧɨɣ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɮɨɪɦɭɥɶɧɨ ɨɩɪɟɞɟɥɢɦɵɦɢ. Ɍɚɤɠɟ, ɛɵɥ 
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